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FOREWORD 


nils  report  describes  Life  Cycle  Cost  Verification 
Testing  conducted  by  USAF  and  Magnavox  Government  and 
Industrial  Electronics  Company  personnel  under  the  auspices 
of  contract  F33657-74-C-0545  issued  by  the  Contracts 
Division  of  the  Avionics  and  Aircraft  Accessories  SPO, 
Aeronautical  Systems  Division,  Wright-Patterson  AFB,  OH. 

The  effort  was  directed  under  Progr2un  Element  64708F, 

Project  5576. 

The  work  reported  herein  was  performed  during  the 
periodic  DECEMBER  1975-17  JUNE  1978  under  the  direction  of 
E.  H.  Sherman,  Magnavox  Test  Director  and  J.  A.  Fosheim, 
AN/ARC-164  Air  Force  Test  Director  (ASD/AEAC) . 

This  is  the  final  Air  F'orce  report  of  the  AN/ARC-164  (V) 
UHF  Command  Radio  Life  Cycle  Cost  Verification  Testing. 

This  report  addresses  the  objective,  the  methodology,  emd 
the  results  of  the  testing.  Other  prior  reports  have  been 
written  by  Magnavox  to  satisfy  contractual  requirements. 
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SUMMARY 


The  USAF  UHF  AM  Radio  /kN/ARC-164  (V)  Program  was  the 
acquisition  of  a  major  subsystem  in  which  the  award  was 
based  primarily  on  the  Life  Cycle  Cost  (LCC)  acquisition 
technique.  In  this  program  LCC  was  the  primary  consid¬ 
eration  for  the  production  award  and  the  winning  contractor 
was  requizied  to  accept  a  positive/negative  incentive  provision. 
The  contractual  provisions  provided  a  workable  methodology 
for  implementing  the  LCC  objectives.  Tiese  special  provisions 
included: 

a.  An  overview  which  included  e.  general  statement  of 
the  objectives  of  life  cycle  costing,  a  definition  section, 
and  a  provision  for  the  contractor  to  propose  no-cost  en¬ 
gineering  change  proposals  (ECPs)  to  resolve  problems  which 
would  prevent  him  from  meeting  his  projected  life  cycle  costs. 

b.  A  LCC  model  that  included  acquisition  costs,  initial 
logistics  costs  and  recurrl.^'^q  support  costs. 

c.  A  verification  test  program  on  operational  aircraft 

for  the  purpose  of  measuring  the  logistics  parameters  pro¬ 
posed  and  thereby  enabling  comparison  of  the  target  LCC 
(LCC^)  proposed  with  the  measured  LCC  demonstrated. 

d.  Price  adjustment  provisions  that  included  positive 
and  negative  incentives  of  up  to  25  percent  of  the  total 
acquisition  cost  depending  on  the  savings  or  overrun  in 
initial  and  recurring  costs . 

e.  A  provision  requiring  identification  of  each  replace- 
ad}le  unit,  its  unit  price  and  failure  rate  and  giving  the 
Government  the  option  to  procure  any  and  all  such  replaceable 
units  at  a  fixed  price  for  a  period  of  72  months. 

f.  A  standardized  methodology  for  making  LCC  estimates. 
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g.  Blank  tables  containing  Government  furnished  data 
provided  for  contractor  convenisnce  and  standardization  of 
bids . 

h.  A  corporate  commitment  certifying  that  high  level 
corporate  officials  were  aware  of  the  LCC  procurement  commit¬ 
ment. 

In  order  to  measure  the  logistics  parameters  proposed 
by  the  winning  contractor,  a  post-award  test  on  operational 
aircraft  was  conducted.  These  aircraft  flew  normal  Air 
Force  missions.  However,  special  reporting  procedures  were 
established  to  track  the  performance  of  ttie  120  test  radios. 
The  results  demonstrated  were  assumed  to  be  representative 
of  the  10,000  radios  procured  for  the  purpose  of  computing 
the  price  adjustment  and  thereby  establishing  the  final 
price  paid  to  the  contractor.  Because  of  the  ultimate  effect 
the  test  results  would  have  on  the  contract  price,  special 
considerations  were  taken  in  the  development  of  the  test 
program.  Two  somewhat  opposing  principles  had  to  be  con¬ 
sidered  and  brought  into  balance.  First,  was  the  desire  for 
realism.  Second  was  the  requirement  for  enforceability.  The 
details  of  the  test  program  are  set  forth  in  Section  III  of 
this  report. 

The  results  of  the  life  c;ycle  cost  verification  test 
(LCCVT)  showed  that  the  AN/ARC- 164 (V)  program  succeeded  in 
meeting  its  primary  program  objective  of  providing  the 
Air  Force  with  a  highly  reliable  and  maintainable  airborne 
UHG  radio  at  low  LCC.  The  AN/ARC-164 (V)  has  the  lowest  LCC 
of  any  airborne  UHF  radio.  The  contractor  achieved  his 
target  LCC  within  +  3  percent.  The  LCC  acquisition  approach 
motivated  the  contractor  to  d<!sign  in  reliability  at  the 
start  and  to  initiate  reliability  improvements  throughout 
the  program. 
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SECTION  I 


INTRODUCTION 

This  is  the  final  report  for  the  UHF  AM  Radio  AN/ARC- 
164  (V)  Life  Cycle  Cost  Verification  Test  (LCCVT).  Contained 
herein  is  a  brief  description  of  the  background  for  the 
AN/ARC-164 (V)  program.  The  major  portion  of  the  report 
addresses  the  objective,  the  methodology,  and  the  results 
of  the  LCCVT.  Additionally,  several  conclusions  and 
recosnendations  are  discussed. 

1.  LCC  POLICY 

The  AM/ARC-164 (V)  UHF  Command  Radio  Modernization  Program 
was  initiated  to  replace  obsolescent,  low  reliability  air¬ 
borne  UHF  command  radio  sets  with  new  state-of-the-art  solid 
state  UHF  equipment.  The  primary  reason  for  replacing  the 
existing  radios  was  to  reduce  the  high  ownership  costs 
associated  with  these  radios.  It  was  thus  logical  that 
life  cycle  cost  procurement,  a  technique  designed  to  predict 
and  control  ownership  costs,  be  applied  to  the  program.  The 
Air  Force  policy  on  Life  Cycle  Costing  (LCC)  is  stated  in 
Air  Force  Regulation  800-11.  "Air  Force  personnel  will  con¬ 
sider  the  full  impact  of  life  cycle  costs  in  decisions  asso¬ 
ciated  with  selection,  design,  development,  procurement, 
production,  modification,  repair,  or  uss  of  defense  material." 

The  main  objective  of  life  cycle  costing  is  to  consider 
ownership  (operation,  maintenance,  support,  etc.)  cost, 
as  well  as  development  and  acquisition  cost,  in  order  to 
provide  visibility  to  the  economic  consequences  of  various 
design  development  options  and  acquisition  decisions.  The 
AN/ARC- 164 (V)  progreun  employed  innovative  methodologies  to 
implement  this  objective.  The  implementation  of  this 
methodology  involved  the  application  of  knowledge  from  a 
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broad  range  of  disciplines  including  personnel,  working 
as  a  teaun,  who  collectively  possessed  the  program  management 
material  management,  engineering,  cost  analysis,  procurement 
and  legal  expertise  needed  to  execute  the  program  objectives 

2.  HISTORICAL  BACKGROUND 

Prior  to  the  AN/ARC-164 (V)  program,  the  Air  Force 
inventory  of  UHF  Command  Radios  consisted  primarily  of  radio 
sets  AN/ABC-27  and  AN/ARC-34  built  in  the  early  1950s.  By 
1970  these  radios  had  become  obsolete.  The  field  activities 
were  experiencing  vmsatisfactory  mission  profiles  because 
of  high  failure  rates  and  lengthy  repair  times.  These 
radios  were  costing  the  Air  Force  approximately  $16  million 
annually  in  maintenance  costs.  The  need  to  replace  these 
obsolete  radios  was.  apparent. 

A  Program  Management  Directive  (PMD)  issued  by  the 
Air  Staff  in  Aprxl  1972,  established  the  requirements  for 
the  UHF  Command  Radio  Modernization  (ARC-XXX)  program.  The 
ARC-XXX  was  to  replace  the  AN/ARC-27,  AN/ARC- 34  and  other 
obsolete  radios.  The  primary  objectives  of  the  program  were 

a.  To  minimize  total  cost  of  ownership  by  procuring 
a  highly  relicible  and  easily  maintainable  radio. 

b.  To  obtain  the  capability  of  7000  channels  with 
25KHe  spacing  as  opposed  to  3500  channels  in  the  existing 
radios . 

c.  To  procure  a  10  watt  solid-state  AM  UHF  radio. 

d.  To  be  compatible  with  COMSEC  equipment. 

e.  To  obtain  a  remote  UHF  radio  which  could  be 
easily  convertible  into  a  panel  mount  configuration. 

The  ARC-XXX  program  w.as  to  be  a  two-phased  effort. 

The  first  phase  consisted  of  qualifying  multiple  sources. 

One  of  the  qualified  sources  would  then  be  selected  for 
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the  production  phase.  In  June  1972  a  qualification  Request 
for  Proposal  (RFP)  was  released  to  industry.  In  December 

1972  three  contractors  -  Collins,  Magnavox,  and  RCA  -  were 
chosen  to  produce  and  qualify  10  UHF  radios. 

The  Program  Mamagement  Directive,  released  in  September 

1973  for  the  production  phase,  expanded  the  scope  of  the 
program.  Not  only  were  the  AN/ARC-27  and  AN/ARC- 34  radios 
to  be  replaced,  but  other  tvibe-type  radios,  such  as  the 
ARC-51,  ARC-52  and  ARC-109,  were  also  to  be  replaced  by 
the  ARC- XXX. 

In  November  1973  the  production  RFP  was  released. 

Source  Selection  commenced  in  January  1974.  In  April  1974 
the  production  contract  was  awarded  to  the  Magnavox, 
Government  and  Industrial  Electronics  Compaiiy  of  Ft  Wayne, 
Indiana,  for  the  production  of  the  AN/ARC-164 (V)  UHF  radio. 
Based  on  the  Magnavox  target  initial  and  recurring  logistics 
costs,  the  10  year  cost  to  support  10,000  radios  was  pro¬ 
jected  to  be  approximately  $4  million  compared  to  the  annual 
maintenance  cost  of  $16  million  for  7500  AN/ARC-27  and 
AN/ARC-34S. 

Following  initial  AN/ARC- 164 (V)  production  deliveries 
in  August  1975,  the  LCCV"!  commenced  with  Phase  1  in 
December  1975.  Phase  I  continued  in  to  January  1978.  Phase 
II  of  the  LCCVT  commenced  in  January  1977  6md  concluded  in 
June  1978. 

As  of  the  date  of  this  report,  the  Air  Force  has 
awarded  three  AN/ARC-16  4  (V’)  contracts,  ordering  a  total  of 
17,700  radios  -  13,964  for  the  U.S.  Air  Force,  2,504  for 
the  U.S.  Army,  13  for  other  U.S.  Governirent  customers, 
and  1,219  for  Foreign  Military  Sales. 

Table  1  provides  a  summary  of  major  program  events. 
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3.  LCC  PROCUREMENT  APPROACH 

A  Requirements  Action  Directive  (RAD) ,  issued  by 
Hq  USAF  in  Februairy  1971,  directed  tlie  use  of  LCC  in  the 
ARC-XXX  UHF  Radio  Progrcun.  The  RAD  stated  that  the  pro¬ 
duction  contract  was  to  utilize  LCC  procurement  methodology. 

The  Air  Force  Logistics  Command  (AFLC)  war  tasked  with 
developing  the  LCC  criteria  to  be  used  for  the  production 
award.  In  April  1972  a  Program  Management  Directive  (PMO) 
was  issued  by  Hq  USAF.  The  PMD  directed  the  Air  Force 
Systems  Command  (AFSC)  to  qualify  multiple  sources  in  order 
to  procure  the  ARC-XXX  in  a  competitive  environment.  It  was 
stipulated  that  the  qualification  awards  should  not  be  based 
on  LCC.  However,  the  qualification  Request  for  Proposal 
(RFP)  was  to  include  a  statement  of  intent  to  procure  the 
production  quantity  using  the  LCC  technique.  Tentative  LCC 
pareuneters  were  to  be  identified  by  the  Air  Force. 

It  was  recognized  that  the  ARC-XXX  would  be  the  first 
procurement  of  a  major  subsystem  in  which  the  award  was 
based  primarily  on  the  LCC  procurement  technique.  A  few 
procurements  have  been  made  in  the  test  e luipment  area,  but, 
on  the  whole,  LCC  procurement  had  been  extensively  applied 
only  to  nonreparables ,  such  as  aircraft  tires  and  electron 
tubes.  In  the  ARC-XXX  prograra  LCC  was  the  primary  consid¬ 
eration  for  the  productio-i  award  and  the  winning  contractor 
was  required  to  accept  a  positive/negative  incentive  provision. 
The  contractor  is  required  to  compensate  the  Government  if 
he  fails  to  achieve  his  target  LCC. 

The  development  of  a  viable  LCC  package  for  the 
ARC-XXX,  was  recognized  to  be  a  complex  and  comprehensive 
task.  It  was  the  Air  Force's  objective  to  med^e  the  radio 
industry  aware  that  the  production  award  would  be  primarily 


based  on  lowest  LCC,  so  that  the  contractors  would  be 
motivated  to  consider  logistics  support  costs  as  well 
as  acquisition  costs  in  the  design  of  their  radios.  The 
LCC  package  developed  by  the  Air  Force  was  incorp>orated 
into  the  original  AN/ARC-164 (V)  production  contract. 

4.  LCC  CONTRACTUAL  PROVISIONS 
a.  Overview 

The  LCC  special  provisions  provided  a  workable 
methodology  for  implementing  the  objectives  of  LCC. 

These  provisions  were  organized  into  eight  parts  for  ease 
of  management  and  administration.  These  include: 

(1)  An  overview  which  included  a  general  statement 
of  the  objectives  of  life  cycle  costing,  a  definition 
section,  and  a  provision  for  the  contractor  to  propose 
no-cost  engineering  change  proposals  (ECPs)  to  resolve 
problems  which  would  prevent  him  from  meeting  his  projected 
life  cycle  costs. 

(2)  A  LCC  model  that  includes  acquisition  costs, 
initial  logistics  costs,  and  recurring  support  costs.  The 
most  sensitive  cost  elements  contained  in  the  model  were: 

(a)  hardware  acquisition  cost,  (b)  mean  time  between  failures 
(MTBF) ,  cost  associated  with  frequency  of  repair,  (c)  base 
and  depot  labor,  (d)  initial  and  replenishment  spares, 
and  (e)  repair  material. 

(3)  A  verification  test  progreun  on  operational  air¬ 
craft  for  the  purpose  of  measuring  the  logistics  parameters 
proposed  and  thereby  enedaling  comparison  of  the  target  LCC 
(LCC^)  proposed  with  the  measured  LCC  (LCC^^)  demonstrated. 

(4)  Price  adjustment  provisions  that  included  posi¬ 
tive  and  negative  incentives  of  up  to  25  percent  of  the  total 
acquisition  cost  depending  on  the  savings  or  overrun  in 
initial  and  recurring  costs. 


(5)  A  provision  requiring  identification  of  each 
replaceable  unit,  its  unit  price,  and  failure  rate  and 
giving  the  Government  the  option  to  procure  any  and  all 
such  replaceable  units  at  a  fixed  price  for  a  period  of 
72  months. 

(6)  A  standardized  methodology  for  making  LCC 
estimates.  A  Work  Breedcdown  Structure  (WBS)  was  required 
that  identified  the  items  that  comprised  the  ARC-XXX  radio 
set  at  various  levels  of  detail.  Information  provided  for 
each  item  in  the  WBS  included  the  unit  price,  failure 
rate,  weight,  where  the  failed  item  is  to  be  removed  from 
the  next  higher  assembly  (base  or  depot) ,  and  where  the 
item  is  to  be  repaired  or  condemned  (base  or  depot) . 

(7)  Blank  tables  containing  Go«/ernment  furnished 
data  provided  for  contractor  convenience  2md  standardization 
of  bids. 

(8)  A  corporate  commitment  certifying  that  high 
level  corporate  officials  were  aware  of  the  LCC  procurement 
commitment. 

b.  LCC  Model 

The  LCC  model,  as  applied  to  the  ARC-XXX/ARC- 16 4 
progreun,  was  developed  using  the  DoD  Life  Cycle  Costing 
Procurement  Guide,  LCC-1.  The  model  was  not  designed 
as  a  "total  cost  to  the  Government”  model.  Rather,  it  was 
designed  to  include  those  factors  whicli  were  significant, 
susceptible  to  variation  among  the  competing  contractors ' 
designs,  and  would  be  meoningful  in  making  a  production 
award  decision. 

(1)  The  LCC  model  is  composed  of  three  cost  categories 
acquisition,  initial  logistics,  and  recurring  logistics  (i.e., 
LCC  »  A  +  I  +  R) .  The  acquisition  costs  include  the  hardware , 
technical  data,  AGE,  and  services  Ibeing  procured.  The  initial 
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logistics  costs  consist  of  the  one-time  variable  logistics 
cost  factors  including  the  costs  of  reprocurement  data, 
new  item  introduction,  technical  data  reproduction  and 
distribution,  and  initial  spares.  Recurring  costs  are 
those  variable  costs  accrued  incident  to  the  operation, 
maintenance,  and  management  of  the  equipment  after  it  has 
been  introduced  into  the  inventory. 

(2)  The  LCC  provisions  specified  which  elements 
were  to  be  bid  by  the  contractor  and  the  value  of  those 
furnished  by  the  Government.  Tor  certain  contractor 
furnished  inputs  such  as  item  failure  rates,  a  technical 
rationale  supporting  the  bid  values  was  required.  Excimples 
of  Government  supplied  values  were  the  Projected  Inventory 
Usage  Period  (PIUP)  of  10  years,  the  expected  hours  of 
operation  per  installed  item  of  50  hours  per  month,  and  the 
quantity  of  installs  of  9500.  Extreme  care  was  taken  by  the 
Government  to  estimate  these  values  as  accurately  as 
possible  because  of  their  potential  effect  on  logistics 
support  cost. 

(3)  In  accordance  with  DoO  Instruction  7041.3,  the 
LCC  proposed  by  the  afferors  were  discounted  to  present 
value  at  the  rate  of  10  percent  per  year.  In  previous  LCC 
procurements  it  was  standard  practice  to  discount  only  the 
recurring  logistics  costs.  Iri  the  ARC-XXX  procurement, 
however,  all  the  major  cost  categories  (i.e..  A,  I,  and  R) 
were  discounted.  This,  in  effect,  tended  to  lessen  the 
impact  of  discounting  on  LCC. 

c.  Verification  Test  Program 

In  order  to  measure  the  logistics  parameters  proposed 
by  the  winning  contractor,  a  post-award  test  on  operational 
aircraft  was  to  be  conducted.  These  aircraft  would  fly 
normal  Air  Force  missions.  However,  special  reporting  pro¬ 
cedures  were  to  be  established  to  track  the  performance  of 
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the  test  radios.  The  result:;  demonstrated  were  to  be 
assumed  to  be  representative  of  the  10,000  radios  to  be 
procured  for  the  purpose  of  computing  the  price  adjustment 
and  thereby  establishing  the  ^\^al  price  to  be  paid  to 
the  contractor.  Because  of  the  ultimate  effect  the  test 
results  would  have  on  the  contract  price,  :3pecial  consider¬ 
ations  were  taken  in  the  development  of  the  test  program. 
Two  somewhat  opposing  principles  had  to  be  considered  and 
brought  into  balemce.  First,  was  the  desire  for  realism. 
The  objective  was  to  insure  that  the  tc:st  results  were 
representative  of  the  total  population  (i.e.,  the  10,000 
radios  to  be  procured) .  Second,  was  the  requirement  for 
enforceeUsility .  The  objective  here  was  to  obtain  valid 
test  results  which  could  b'e  used  to  contractually  enforce 
the  terms  2uid  conditions  of  the  contract.  The  details  of 
the  test  program  are  set  forth  in  Section  III  of  this 
report. 

d.  Price  Adjustment 

Following  completion  of  the  LCCVT  price  adjustment 
provisions  of  the  contract  were  to  be  invoked. 

(1)  Purpose  of  Price  Adjustment 

The  prupose  of  the  price  adjustment  clause  in 
the  LCC  provisions  was  to  provide: 

(a)  A  means  of  establishing  credibility  to 
contractor  "guaranteed"  logistics  performance  as  proposed 
in  response  to  the  BFP  and  upon  which  the  award  was  based. 

(b)  A  means  of  limiting  the  projected  LCC  if 
proposed  logistics  performance  was  not  achieved. 

(c)  An  incenti\’e  to  the  contractor  to  improve 
upon  the  demonstrated  level  of  logistics  performance. 

(d)  An  option  for  the  Govex'nroent  to  accept 
hardware,  which  does  not  meet  the  proposed  logistics 
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paranteters,  at  a  reduced  price  in  lieu  of  contract  termi¬ 
nation. 

(2)  Price  Adjustment  Application 

Following  verification  of  cost  data  for  each 
production  increment,  a  measured  life  cycle  cost,  LCC  was 
to  be  calculated  uring  the  verified  values  of  the  reliability 
and  maintainability  factors.  The  LCC  provisions  allow  a 
plus  or  minus  3  percent  variation  from  the  pre-award  com¬ 
putation  of  LCC  or  LCC^  before  the  price  adjustment  clause 
is  implemented.  The  amount  of  price  adjustment  for  the  ith 
production  increment,  PA.  was  to  be  computed  as  follows: 


If: 

T 

LCC„. ,  then  PA.  =  0.5  (0.97  LCC„  - 
Ml  1  T 

LCCM^) 

If: 

LCCM^ 

LCC„,  then  PA,  =  LCC„,  -  1.03  LCC„ 
T  X  WX  T 

If: 

LCC  . 
Mi 

-  LCC,j,  0.03  (LCC^)  ,  then  no  price 

adjustment 

A  graphic  example  of  the  above  three  equations  is  con¬ 
tained  in  Figure  1. 

The  fir.nt  price  adjustment  was  to  cover  both 
the  first  and  second  production  increments.  The  measured 
LCC  values  from  bcth  production  increments  were  to  be 
combined  in  a  30/70  ratio  prior  to  measuring  the  deviation 
from  the  LCC^.  The  weighting  factors  (30/70)  were  based  on 
the  inherent  reliability  maturation  process  which  can  be 
expected  from  any  mass-produced  electronic  assembly.  The 
resulting  price  adjustment  factor,  if  any,  was  then  to  be 
prorated  based  on  the  percentage  of  total  acquisition 
cost  for  both  increments.  Tesjts  on  other  production  incre¬ 
ments,  if  run,  would  result  in  calculating  a  new  LCC„  and 

M 

price  adjustment.  This  price  adjustment  was  to  be  based 
on  the  percentage  of  the  total  acquisition  cost  for  th.Tt 
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POSITIVE  INCENTIVE  TO  MANUFACTURER 


FIGURE  1  LCC  Price  Adjustment  Grapl 


increment.  If  tests  were  not  run,  the  reliability  and 
maintaincdiility  factors  from  the  preceding  test  measure¬ 
ment  were  to  be  used  in  calculating  LCC  and  the  price 
adjustment. 

(3)  Method  of  Payment 

A  maximum  price  adjustment  of  25  percent  of 
the  total  contract  price  was  established.  In  the  event 
of  a  downward  price  adjustment  the  contracting  officer 
and  contractor  were  to  enter  in“o  negotiation  to  establish 
the  method  of  payment.  The  following  options  or  combinations 
thereof  are  provided  for  in  the  LCC  provisions; 

(1)  Refunding  dollars 

(2)  Additional  radio  sets 

(3)  Additional  replace£d>le  units 

(4)  Correction  of  deficiencies 

It  was  the  option  of  the  contracting  officer  to  specify  a 
cash  refund  if  a  negotiated  agreement  could  not  be  realized. 
This  decision  was  not  subject  to  the  disputes  clause  of  the 
contract. 
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SECTION  II 


TEST  AND  OBJECTIVE 

The  LCCVT  was  an  operational  flight  test  program 
performed  by  the  U.S.  Air  Force,  designed  to  measure 
certain  parameters  such  that  a  determination  of  the  LCC 
of  the  AN/ARC-164 (V)  radio  may  be  accomplished  within  the 
definitions  of  the  LCC  model.  The  prime  objective  of  the 
test  was  to  obtain  valid  test  results  vrhich  could  be  used 
to  contractually  enforce  the  terms  emd  conditions  of  the 
original  AN/ARC-164 (V)  contract. 

SECTION  III 

METHOD  OF  ACCOMPLISHMENT 

The  LCCVT  was  accomplished  in  two  phases.  The  following 
are  the  specific  details  concerning  the  accomplishment  of 
the  LCCVT  (See  Figure  2). 

1.  SAMPLE  SELECTION 

Sixty  radios  were  selected  from  the  first  production 
increment  for  test  purposes.  The  number  of  samples  selected 
was  proportional  to  the  monthly  production  rate.  An  addit¬ 
ional  60  radios  were  selected  from  the  first  three  months 
production  of  the  second  production  increment.  After  the 
test  radios  were  selected,  elapsed  time  indicators  (ETIs) 
were  isntalled  to  measure  the  operating  hours  accumulated. 

2.  MATURATION  CONSIDERATIONS 

Recognizing  that  a  learning  period  would  be  inherent 
with  the  mass-production  of  equipment  such  as  the  AN/ARC-164, 
the  test  results  from  the  first  60  samples  were  not  weighted 
as  heavily  as  the  results  from  the  second  60  radios.  The 


FIGURE  2  -  LCC  Verification  Test 


measured  Life  Cycle  Costs  (LCC„)  were  not  computed  until 
both  the  first  and  second  tests  have  been  completed.  The 
results  from  the  first  test  were  weighted  at  30  percent 
and  the  results  of  the  second  at  70  percent. 

3.  LENGTH  OF  TESTING 

nie  test  required  30  months  to  accumulate  the  required 
test  time.  Restrictions  on  tlie  test  lengtli  were  that  each 
test  of  60  samples  accumulate  total  operational  hours  of 
25  times  the  bid  MTBF  or  30,000  hours  of  test  time.  In 
addition,  15  of  the  60  had  to  accumulate  1200  hours  each 
2uid  all  60  had  to  accumulate  at  least  120  hours  each. 

4 .  TEST  AIRCRAFT 

The  test  radios  were  isntalled  on  four  different  types 
of  aircraft:  T-37,  T-38,  C-130,  and  F-100.  The  following 
criteria  were  used  in  selecting  the  above  aircraft:  (a) 
that  the  aircraft  have  relatively  high  operating  hours  per 
month;  (b)  that  a  test  site  within  the  continental  United 
States  be  available;  and  <c)  that  the  aircraft  be  repre¬ 
sentative  of  the  types  of  aircraft  to  receive  the  radio. 

The  more  than  10,000  radios  procured  are  being  installed 
in  more  than  40  different  types  of  operational  aircraft 
including  bombers,  fighters,  cargo,  trainers,  and  adminis¬ 
trative  aircraft.  The  test  aircraft  selected  and  the 
number  of  samples  to  be  tested  on  each  type  were  considered 
to  be  representative  of  both  the  expected  operating  hours 
to  be  accrued  and  the  environmental  conditions  to  be 
experienced.  The  contractor  was  allowed  to  examine  the 
test  aircraft  prior  to  installation  of  the  test  samples. 

5 .  TEST  SITES 

Three  test  sites  were  selected:  Randolph  AFB,  Texas, 
for  the  T-37s  and  T-388;  Little  Rock  AFB,  Arkansas,  for 
the  C-130S  and  Barnes  Municipal  Airport,  Massachusetts, 
for  the  Massachusetts  Air  National  Guard  (ANG)  F-lOOs. 
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These  test  sites  were  considered  representative  of  the 
varying  climatic  conditions  of  the  fleet. 

6 .  TEST  CADRE 

The  installation,  maintenance,  and  where  possible, 
the  removal  of  the  test  radios  was  done  by  a  cadre  of 
Air  Force  maintenance  personnel.  This  cadre  was  selected 
by  the  Government  and  trained  and  certified  by  the 
contractor.  Every  effort  was  made  by  the  Air  Force  to 
stabilize  the  tour  of  the  test  cadre  of  maintenance 
personnel  and  thereby  enhance  the  continuity  of  effort. 

7 .  MAINTENANCE 

The  contractor  was  allowed  to  witness  the  installation 
and  maintenance  of  the  radios  throughout  the  test  program. 
All  maintenance,  installation,  and  removals  at  the  test 
sites,  however,  were  accomplished  by  the  test  cadre. 

8 .  FAILURES 

The  definition  of  a  failure  for  the  purpose  of  the 
LCCVT  wcis  clearly  defined  in  the  contract  as  being  any 
departure  from  the  required  performance  limits  specified. 

In  the  event  no  deviation  from  the  required  limits  was 
found,  a  failure  and  the  labor  hours  expended  were  not 
counted,  with  the  exception  of  so-called  "acts  of  God" 
as  specified  in  the  test  procedures,  all  performance  which 
departed  from  the  required  liraits  was  counted  as  a  failure. 

9 .  REPORTING 

Each  test  sample  was  individually  tracked  with  failures, 
test  hours,  maintenance  actions,  and  maintenance  times 
recorded.  Special  reporting  procedures  and  forms  were  used. 

10.  REVIEW  MEETII  GS 

Frequent  review  meetings  attended  by  the  contractor  and 
Government  personnel  were  held  to  review  the  test  procedures 
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and  results.  The  contractor  was  given  the  opportunity 
to  question  test  failures,  repair  times,  or  other 
decisions  made  by  the  test  cadres.  Any  disputes  which 
arose  were  negotiated.  Where  an  agreement  coul  not  be 
reached,  the  final  decision  rested  with  the  contracting 
officer  subject  to  the  disputes  clause  cf  the  contract. 

11.  LCCVT  PLAN 

To  provide  for  the  day-to-day  conduct  of  the  LCCVT 
the  Air  Force  and  contractor  wrote  a  formal  test  plan. 
Appendix  A.  The  plem  provided  policies  and  procedures 
for  the  LCCVT  director  to  implement  the  provisions  of  the 
contract.  In  the  event  of  conflict,  the  contract  prevailed. 

SECTION  IV 

RESULTS  AND  DISCUSSION 


1.  OVERVIEW 

The  Life  Cycle  Cost  Verification  Test  began  on  16 
December  1975  and  was  completed  on  17  June  1978.  A  total 
of  99,458  operating  hours  and  72  failures  were  accumulated 
for  an  MTBF  of  1,381  hours.  Phase  I  and  Phase  II  radios 
had  approximately  the  same  number  of  operating  hours 
(Reference  Table  2).  However,  Phase  II  radios  had  less 
than  half  as  many  failures  and  therefore  more  tlian  twice 
the  MTBF  (2,243  hrs  vs  977  hrs) . 

2.  FAILURE  DATA  IN  LCCiT 

One  radio  serial  nuntber  A00166  which  was  installed  in 
a  T-37  aircraft  had  a  total  of  five  failures,  all  fault 
isolated  to  the  same  analog  board.  A  number  of  repair 
actions  such  as  replacing  components  and  resoldering 
connectors  were  attempted  at  the  depot  and  the  module  was 
returned  to  service.  Each  time  the  radio  would  operate  for 
a  number  of  hours  auid  fail  again  or  the  fault  was  reverified 
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upon  return  to  base  level.  After  eight  trips  to  the 
depot  the  module  was  condemned  on  21  Sep  78  and  turned 
over  to  Magnavox  for  analysis.  They  traced  the  fault 
to  a  crack  in  the  printed  circuit  card  fjed  thru  connector 
causing  an  intermittent  failure  condition.  The  module 
was  not  returned  to  the  Air  Force  for  verification  of  the 
corrective  action  until  the  LCCVT  had  been  completed. 

Another  radio  serial  number  A0002L  also  installed 
in  a  T-37  had  a  total  of  four  failures,  three  of  which  were 
fault  isolated  to  the  analog  board.  Again,  after  a  number 
of  attempted  repairs  the  module  was  condemned  on  18  Oct  78 
and  turned  over  to  Magnavox  for  analysis.  They  were  able  to 
(duplicate  the  failure  but  were  not  able  to  isolate  the 
problem  to  a  component  or  circuit. 

Another  failure  which  resulted  in  a  module  con¬ 
demnation  involved  the  memory  from  radio  serial  number 
A00158  which  was  installed  ir  a  C-130.  After  the  failure 
could  not  be  duplicated  at  1:he  depot  the  memory  was  returned 
to  the  base  level  where  it  operated  properly  for  an  additional 
108  hours  before  it  failed  again.  Again  the  failure  could 
not  be  duplicated  at  the  depot  and  this  time  required  four 
hours  of  operation  on  the  bench  at  base  level  to  reverify 
the  failure.  The  memory  was  condemned  on  5  Apr  77  and 
turned  over  to  Magnavox  for  analysis.  A  test  at  Quadri 
Corp  (the  memory  manufacturer)  resulted  in  a  failure 
isolation  to  an  integrated  circuit  while  operating  under 
an  elevated  temperature  of  95°C.  Attempts  at  the  depot  to 
verify  the  failure  under  elevated  temperatures  were  not 
successful.  Magnavox  determined  this  to  be  due  to 
characteristics  of  the  test  cable  length.  Their  modified 
cable  and  revised  procedures  were  not  completed  in  time 
to  be  properly  evaluated  during  the  LCCIT. 
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One  failure  in  an  F-lOO  aircraft  was  difficult 
to  isolate  in  that  it  occurred  only  during  flight  and 
could  not  be  duplicated  on  the  bench.  In-flight  failure 
was  associated  with  the  use  of  the  afterburner  and  a 
vibration  induced  failure  was  suspected.  Tapping  the 
radio  with  a  rubber  mallet  isolated  the  failure  to  the 
proper  SRU  at  the  base  level  and  to  the  component  at 
the  depot. 

Five  radios  had  three  failures.  These  were  all 
unrelated  failures  and  one  of  these  was  in  a  Phase  II 
radio.  Ten  radios  had  two  failures  of  which  four  were  in 
Phase  II  radios.  0;!  these  ten,  the  two  failures  to  one 
radio,  serial  number  A00290,  were  related.  The  memory 
failed  to  hold  the  rpaset  frequencies  on  both  occasions. 

On  the  second  failure  it  was  alsc  observed  that  the  Guard 
Frequency  was  not  present  and  that  the  -2  T.O.  did  not 
contain  procedures  for  checking  it.  Twenty  eight  radios 
had  one  failure  each.  Sixteen  were  Phase  I  and  twelve  were 
Phase  II.  Thirty  two  Phase  I  (53%)  eind  forty  three  Phase 
II  (71.7%)  radios  did  not  have  any  failures. 

3.  FAILURE  MODULES  AND  MODES 

As  shown  in  Table  3  the  shop  repairable  unit  (SRU) 
with  the  highest  failure  rate  (38%)  was  the  switching  unit 
with  a  total  of  thirty  failures.  Sixteen  were  broken  wires, 
eight  were  faulty  switches,  three  were  repairable  switches, 
one  was  the  condemned  memory,  and  two  involved  a  slipped 
preset  switch  disc.  There  were  eleven  analog  board  failures. 
However,  nine  of  these  failures  occurred  in  two  boards. 

The  failure  mode  with  the  highest  percentage  of 
failures  was  broken  wires.  Sixteen  were  in  the  switching 
unit  and  two  were  in  the  transmitter  housing.  This  failure 
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mode  was  recognized  early  and  an  engineering  change 

was  implemented  to  correct  the  problem  in 
unit.  ECPs  were  also  in^lemented  to  correct 
preset  switch  problems.  Nine  failures  could  not  be 
duplicated  at  the  depot  and  one  was  not  duplicated  after 
disassembly  and  reassembly  at  the  base.  It  was  suspected 
that  a  number  of  these  were  c.ue  to  intermittent  pin 
connections . 

Appendix  B  provides  a  suirinary  of  all  the  data  including 
number  of  radio  installations,  number  of  failures,  total 
flying  hours  (FH) ,  total  operating  hours  (OH)  ratio 
of  FH/OH  and  measured  LCC  parameters.  It  includes  a  dis¬ 
cussion  of  all  the  LCCVT  failures  along  with  the  raw  data. 

It  also  includes  ETI  failures,  initial  installation  failure 
as  well  as  other  failures  not  counted  in  the  LCCVT.  A 
listing  of  FH  and  OH  by  radio  serial  number  is  also  provided. 

4.  NON- LCCVT  DATA 

Since  the  LCCVT  procedures  differed  somewhat  from 
the  standard  Air  Force  maintenance  procedure  an  additional 
667  radios  were  iiwnitored  informally  for  comparison  purposes. 
As  shown  in  Table  4  a  total  of  532,343  operating  hours  were 
accumulated.  This  seunple  included  radios  manufactured 
during  the  same  tiire  frame  as  those  from  Phase  I  and 
Phase  II  and  operated  in  the  same  type  of  aircraft.  The 
MTBF  of  1,443  hours  shows  good  correlation  with  the  condsined 
Phase  1  and  II  MTBF  of  1,381  hours.  Appendix  C  provides  a 
more  detailed  bre^U‘;out  of  the  flying  hours,  operating  hours, 
and  MTBF  in  the  various  aircraft  and  bases. 

Additional  data  provided  by  the  test  directors  at 
Randolph  and  Little  Rock  AFB  show  a  dramatic  reduction  in 
total  maintenance  manhours  and  maintenance  manhours  per 
flight  hour  (see  Figures  3  and  4). 
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NON-LCCVT  SAMPLE  DATA 


cal  Peduc 


Rock  AFB 


5.  LIFE  CYCLE  COST 


To  arrive  at  tl>e  measured  LCC  to  determine  award  or 
penalty,  the  measured  parameters  from  paragraph  I.E 
Appendix  B  were  input  to  the  LCC  model.  The  resulting 
LCC  represented  the  total  costs  for  10,000  radios  (1442 
panel  and  8,558  remote)  for  ten  years.  The  data  was  input 
separately  for  the  panel  and  remote  radios.  As  seen  in 
Table  5  the  measured  LCC,  using  the  30%  weighting  factor 
for  Phase  1  and  70%  for  Phase  II  was  $43,988,000  which  is 
less  than  the  bid  value  of  $44,417,000  but  within  the 
3%  flat  spot.  The  Phase  I  LCC  was  increased  from 
$44,403,000  to  $46,037,000  by  the  condemnation  of  the 
memory  valued  at  $1,083.30  and  the  two  analog  boards  valued 
at  $695.84  each. 

A  more  detailed  bre2Ucout  of  the  bid  and  measured  LCC 
costs  is  provided  in  Taible  6.  The  acquisition  cost  was 
a  fixed  value  and  was  not  a  measured  parameter.  It 
included  the  10,000  radios,  base  and  depot  peculiar 
support  equipment,  initial  data,  training  and  cost  of 
company  representatives  to  observe  failure  verification  at 
the  three  bases  and  the  depot. 

Initial  logistics  includes,  technical  orders  (T.O.s) 
item  introduction  initial  spares  and  reprocurement  data. 

The  reprocurement  data  was  not  a  measured  parameter. 

Initial  T.O.  data  costs  at  0.4^  per  page  and  item  introduction 
costs  of  $104.20  were  the  same  for  both  phases.  The  initial 
logistics  cost  difference  of  $860,000  between  Phases  I  and  II 
varied  directly  witb  weighted  spares  co-st  (see  Appendix  D) 
and  inversly  with  the  MTBF.  The  weighted  spares  cost  was 
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TABLE  5 


TABLE  6 


ARC-164  LCC  BREAKOUT 


Bid 


Cost  Element 

Straight 

Acquisition 

Remote 

Panel 

Total ,  A 

42,160,710.00 

5,850.230.00 

48,010,940.00' 

Initial  LOG 

Remote 

Panel 

Total,  I 

1.059,956.00 

182.570.00 

1.242,526.00 

Recurring  LOG 

Remote 

Panel 

Total,  R 

2,346,403.00 

366,363.00 

r,T'''2,766.00 

TOTAL  LCC 

51.966,232.00 

Acquisition  (Remote) 
Hardware 

Initial  Data 

Training 

AGE 

Verif.  Test 

Total ,  A 

41.111.967.00 

162,795.00 

105,541.00 

570,549.00 

209,858.00 

42,160,710.00 

Initial  LOG  (Remote) 
Initial  Tech  Data 

Item  Intro 

Initial  Spares 

Repro  Data 

Total,  I 

11,664.00 

34,594.00 

805,097.00 

208.601.00 

T;;059.956.00 

Recurring  LOG  (Remote) 
Tech  Data  Mgt 

Item  Mgt 

Verif.  Maint. 

Unverif.  Maint. 

Repl.  Spares 

Total,  R 

37,040.00 

345,944.00 

1,661,886.00 

178,620.00 

122j913.00 

2,346,403.00 

Acquisition  (Panel) 
Hardware 

Verif.  Test 

Total,  A 

5,780,277.00 
69,953.00 
57850",  230. 00 

Initial  LOG  (Panel) 
Initial  Spares,  I 

182,570.00 

Recurring  LOG  (Panel) 
Verif.  Maint. 

Unverif.  Maint 

Repl .  Spares 

Total,  R 

315,382.00 
26,307.00 
24,674.00 
■"J66, 30'3 . 00 

PENAL TT 

imiAKIViN  PHASE  II 


Measured 


3  Jan  78 

17  Jun  78 

Discounted 

Phase  I 

Phase  II 

36,415,003.00 

36,415,003.00 

5.143.210.00 

5.143,210.00 

41,558.213.00 

41,558.213.00 

935,685.00 

987,668.00 

419,803.00 

174.172.00 

439.013.00 

147.350.00 

1.109,857.00 

T74'26.681  . 00 

5077153.00 

1  ,512,726.00 

2,163,207.00 

872,484,00 

236.194.00 

889.289.00 

112,286.00 

1,748,920.00 

3,052,496.00 

984,770.00 

44,416,990.00 

46,037,390.00 

43,110,136.00 

35,480,971.00 

35,480.971.00 

155,306.00 

155,306.00 

100,686.00 

100,686.00 

486,355.00 

486.855.00 

191,185.00 

191,185,00 

.16,415,003.00 

367415,003.00 

11,127.00 

20,377.00 

33,003.00 

39.067.00 

768,063.00 

804,732.00 

222,155.00 

123.492.00 

123,492.00 

935.685.00 

987.668.00 

419,803.00 

23.880.00 

45,903.00 

223,030.00 

264,009.00 

1 ,071 .418.00 

264,486.00 

136,667,00 

115,156  00 

145,011.00 

185.956.00 

79,^42.00 

1  .447.798.00 

140^26.00 

1  ,512,726.00 

2,163,207.00 

872,484.00 

5,079,482.00 

5,079,482.00 

63i728.00 

5.143^00 

63j728.00 

t;tot?to0 

1  74,1  72  00 

439,013.00 

147,350.00 

20.T,327.00 

258,691.00 

81 ,959.00 

16.960.00 

83,363.00 

30,327.00 

1'.. 907. 00 

547,235.00 

0.00 

F3^.3W:60 

889 , ?R57oO 

1'?, 786. 00 

287,890  25 

0.00 

45,623.774  00 

most  heavily  influenced  by  the  condemnation  of  the  three 
modules . 

Recurring  logistics  include  T.O.  management,  item 
maintenance  and  replenishment  spares.  The  T.O.  management 
cost  of  $8.00  per  page  per  year  and  the  item  management  cost 
of  $104.20  per  year  were  the  same  for  both  Phases.  The  un¬ 
verified  maintenance  cost  varied  directly  with  the  measured 
base  ledxir  required  to  detect,  isolate,  remove,  and  replace, 
and  was  based  on  11  unverified  failures  during  the  ten  year 
period.  The  verified  maintenance  cost  varied  indirectly 
with  the  MTBF  and  directly  with  base  and  depot  labor  costs 
per  failure,  the  material  cost  per  failure,  and  the  shipping 
cost  per  failure  (See  Table  7) .  The  replacement  spares 
cost  varied  directly  with  condemnation  costs  per  unit  and 
inversly  with  MTBF.  The  LCC  computer  printouts  are 
provided  in  Appendix  E  and  the  LCC  model  is  provided  in 
Appendix  F. 


MEASURED  MAINTENANCE  COST 


SECTION  V 


CONCLUSIONS 


1.  LCC  SUCCESS 

As  can  be  seen  from  the  data  provided  in  Section  IV 
of  this  report,  the  AN/ARC- 164 (V)  program  did  succeed  in 
meeting  its  primary  program  objective  to  provide  the 
Air  Force  (and  Department  of  Defense)  with  a  highly 
relicOale  and  maintainable  airborne  UHF  radio  at  low  LCC. 

In  fact,  the  AN/ARC-164 (V)  has  the  lowest  LCC  of  any 
airborne  UHF  radio. 

2.  LCC  PRICE  ADJUSTMENT 

The  contractor  did  achieve  his  target  LCC  with  +  3 
percent;  therefore,  the  price  adjustment  provision  of 
the  contract  should  not  be  invoked. 

3.  LCC  PROCUREMENT  APPROACH 

The  LCC  procurement  approach  motivated  the  contractor 
to  design  in  reliability  from  the  start  and  to  initiate 
reliability  improvements  throughout  the  program.  Had  he 
not  done  so  he  could  easily  have  been  in  the  penalty 
region  of  the  price  adjustment  provisions  of  the  contract. 
The  reliability  growth  actually  incurred  is  graphically 
displayed  in  Figure  5.  The  reliability  was  still  growing 
at  the  end  of  the  LCCVT.  Had  a  Phase  III  test  of  later 
production  radios  been  conducted,  the  reliability  may  have 
been  even  greater. 

The  LCC  procurement  approach,  in  addition  to  providing 
contractor  participation  well  into  the  program,  allowed  the 
using  and  the  logistics  commands  active  participation 
throughout  the  acquisition  process.  The  result  was  a  flow 
of  information  and  influence  by  all  concerned  which 
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PHASE  II 


'TC.URE  5  -  AR'.'-’e4  LCCVT  MTHf  vs  TIME 


contributed  to  the  immediate  success  of  the  program 
wd  will  enhance  the  usage  of  the  radio  in  the  future. 

4.  LCC  BID  STRATEGY 

The  bid  strategy  chosen  by  the  contractor  (94/6  ratio 
between  acquisition  and  support  costs)  required  an  MTBF 
of  about  2800  hours  in  order  to  attain  a  positive  price 
adjustment.  With  such  a  high  relicdsility  bid  his 
objective  was  to  stay  out  of  the  penalty  region  and  not 
to  acheive  a  bonus. 

5 .  PROGRAM  SAVINGS 

It  is  anticipated  that  a  minimum  of  50%  emd  up  to 
90%  direct  manhour  savings  will  result  due  to  the 
reliability  and  maintainability  of  the  rtN/ARC-164  radio. 

In  addition,  indirect  manhours  would  be  saved  in  the 
supporting  areas  such  as  supply,  personnel,  motor  pool, 
etc. 

Other  cost  savings  were  identified  but  not  quantified. 
Due  to  lower  power  requirements,  T-38  users  are  cdjle  to 
contact  the  tower  for  taxi  instruction  prior  to  engine 
start  or  use  of  a  power  cart.  A  higher  percentage  of 
operational  missions  in  all  types  of  aircraft  were  completed 
thereby  reducing  mission  rescheduling  and  the  associated 
manpower,  fuel  and  other  related  costs.  As  an  example, 
the  T-37s  at  Randolph  have  experienced  one  abort,  due 
to  AN/ARC- 164  radio  failure,  where  an  average  of  eight 
per  month  were  experienced  v;ith  the  AN/ARC-34. 

6 .  FAILURE  TRACKING 

The  LCCVT  Identified  a  potential  condition  where  a 
module  is  identified  as  defective  at  a  base,  sent  to  the 
depot  where  the  failure:  cannot  be  duplicated.  The  module 
is  then  placed  in  serviceable  spares  and  sent  to  a  second 
base  where  the  module  is  again  ident:Lfied  as  defective 
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and  is  returned  ro  the  depot  for  repair.  This  cycle 
could  be  repeated  indefinitely  and  cause  an  increase 
in 'spares  to  fill  the  pipeline-  As  a  result  of  this 
potential  problem,  the  depot  implemented  a  tracking 
system  for  all  CND  modules  as  a  solution.  There  is  a 
considerable  difference  in  MTBF  of  the  radio  in 
different  types  of  aircraft.  This  is  believed  to 
be  due  to  environmental  conditions,  frequency  of  use 
and  type  of  mission  being  performed. 


SECTION  VI 
RECOMMENDATIONS 

All  avionics  acquisition  programs  would  benefit  from 
this  type  of  procurement  approach  as  it  keeps  all  interested 
parties  involved  throughout  the  total  procurement  cycle. 

This  apporach  is  recommended  over  a  reliability  improvement 
warranty  as  base  and  depot  level  maintenance  and  supply 
activities  ar»  involved  from  the  start  of  the  program. 

In  addition  to  stabilizing  the  tour  of  the  test  cadre 
of  maintenance  personnel,  the  test  director  at  each  test 
site  should  be  stabilized.  This  is  essential  as  the  LCCVT 
is  a  unique  test  and  requires  considerable  orientation  to 
properly  monitor  the  program.  Frequent  cheuiges  in  test 
directors  cculd  adversely  affect  the  program  as  past  events 
and  circumstances  concerning  failures,  which  may  be  con¬ 
tested  by  the  contractor,  may  not  be  passed  on  to  the 
succeeding  director. 

The  aircraft  selected  and  the  mission  performed  should 
properly  reflect  the  usage  which  equipment  would  see  when 
placed  in  the  cperational  inventory.  Since  reliability 
varies  considerably  with  the  aircraft  and  mission,  the 
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results  would  then  nvore  nearly  represent  the  Air  Force 
inventory .  . 

Shop  repairable  units  (SRUs)  should  be  kept  in  the 
LCCVT  inventory  and  tracked  during  the  complete  repair 
cycle.  Unusual  failure  modes  may  be  discovered  by  this 
procedure.  This  may  be  dene  by  holding  the  LRU  or  the 
complete  radio  set  out  of  service  until  the  SRU  is 
repaired.  An  alternate  approach  would  be  to  replace  the 
faulty  SRU  with  a  spare.  After  the  SRU  is  repaired  it 
would  be  returned  to  the  same  base  for  further  testing. 

nie  definition  of  a  failure  and  the  location  of  the 
failure  verification  (base  or  depot)  should  be  clearly 
defined  to  prevent  contested  failures.  Failure  modes 
such  as  adjustments,  broken  knobs,  loose  parts,  burned 
out  lights,  and  blown  fuses  should  be  defined  if  they 
are  or  are  not  to  be  included  as  failures. 

Meetings  should  be  held  on  a  periodic  basis  to  review 
failures,  discuss  operating  procedures,  discuss  possible 
hardware  design,  T.O.  and  other  changes  which  would  increase 
the  operational  performance. 
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ABSTRACT 


The  Life  Cycle  Cost  Verification  Test  (LCCVT)  is  discussed 
and  the  methods  of  accomplishing  requirements  are  described. 
This  test  plan  is  applicable  to  the  first  two  production 
Increments.  The  purpose  of  this  plan  is  to  clarify  in 
detail  the  contract  requirements  and  to  provide  operatinj; 
procedures  useable  at  the  test  sites. 


1.0  SCOPE 


This  TesC  Plan  describes  the  factors  to  be  evaluated  and  veri¬ 
fied  and  the  method  by  which  the  tests  are  to  be  accomplished. 

The  time  phasing  of  the  test  is  also  described.  In  the  event 
of  conflict  between  the  contract  and  this  document,  the  contract 
shall  govern. 

2.0  DESCRIPTION  OF  TESTS 

2 . 1  The  Life  Cycle  Cost  Verification  Test  (LCCVT)  is  an 
operational  flight  test  program  performed  by  the  U.  S.  Air 
Force,  designed  to  measure  certain  parameters  such  Chat  a 
determination  of  the  Life  Cycle  Cost  of  the  AN/ARC-164(V) 
Radio  may  be  accomplished  within  the  definitions  of  the 
LCC  model. 

2.2  The  Flight  Vehicles 

The  following  aircraft  will  be  used  at  the  noted  locations 
as  Flight  Vehicles  for  Che  test. 

1.  F-IOOD  and  F-IOOF  at  Barnes  Municipal  Airport,  1 

Massachusetts.  These  aircraft  are  operated  by  the 
104th  Tactical  Fighter  Group  of  the  Massachusetts  Air 
National  Guard.  Approximately  ten  (10)  aircraft  will 

be  used  at  this  location  for  each  test  phase. 

2.  C-130(  )  aircraft  at  Little  Rock  Air  Force  Base, 
Arkansas.  These  aircraft  are  operated  by  the  3i4th 
Tactical  Airlift  Wing,  Military  Airlift  Command. 
Approximately  twenty  (20)  of  these  aircraft  will  be 
used  for  each  test  phase. 

3.  T-37  and  T-38  aircraft  at  Randolph  Air  Force  Base, 

Texas.  These  aircraft  are  operated  by  the  12ch  Flying 
Training  Wing  of  the  Air  Training  Command.  Fifteen  (15] 
each  of  T-378  and  T-3Ss  are  planned  for  use  at  this 
location  for  each  test  phase. 

2.3  Radio  Configuration 

The  configuration  of  the  aircraft  radio  which  is  applicable 
to  each  aircraft  installation  during  the  test  program  is 
listed  below; 
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2.3  Radio  Configuration  (Continued); 


1.  F-IOOD 

RT-1145,  C-9680-801,  ID-1961-801,  MT-4646 

2.  F-IOOF 

RT-1145,  2  -  C-9680-801,  ID-1961-801,  MT-4646 

3.  C-130  (  ) 

RT-1145,  C-9680-802,  MT-4646,  PP-7117 

4.  T-37 
RT-1168-801 

5.  T-38 

RT-1168-804,  C-9533-804 
2 . 4  Factors  to  be  Verified 


1.  Number  of  pages  of  Technical  Data  required 

Actual  number  of  pages  of  technical  data  delivered  to 
and  accepted  by  the  Government. 

2.  Actual  Quantity  of  new  "P”  Coded  Items  designated  by 
'  the  Government. 

3.  MTBF 

The  total  number  of  operating  hours  accumulated  divided 
by  the  total  number  of  failures  accumulated. 

4.  COND 

The  proportion  of  the  total  failures  which  resulted 
in  condemnation  of  a  replaceable  unit  at  either  base 
or  depot  level. 

5 .  Repair  Material  Cost/Failure 

The  cost  of  material  used  for  repair  of  replaceable 
units  not  discarded  at  failure  divided  by  the  total 
number  of  failures.  The  cost  of  material  shall  be 
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2.4. S  Continued; 


determined  by  the  Federal  Supply  Catalog  prices  as  of 
the  date  of  contract  or  ECP  or  price  to  the  Government 
by  Magna vox  at  time  of  first  provisioning  conference. 

6.  Base  Labor  Standard  (to  Detect,  Isolate,  Remove,  ana 
Replace) 

The  total  time  accumulated  to  detect,  isolate,  remove 
and  replace  failures  divided  by  the  total  number  of 
test  failures. 

7.  Average  Weight/Shipment 

Total  weight  of  unpackaged  failed  items  shipped  to 
the  depot  for  repair  divided  by  the  total  number  of 
test  failures  requiring  depot  maintenance. 

8.  Weighted  Spares  Cost/Failure 

The  cost  of  spares  used  modified  by  the  stockage 
objectives  divided  by  the  total  number  of  test  failures. 

9.  Average  Labor  Cost/Failure 

The  total  cost  of  direct  labor  manhours  expended  at 
base  and  depot  divided  by  the  total  numbei  of  test 
failures. 

10.  Average  Dollar  Value  cf  Condemned  Units /Condemnation 

Total  cost  of  condemned  units  divided  by  number  of 
test  failures  resulting  in  condemnation. 

2.5  Test  Samples 

The  LCCVT  will  be  performed  in  two  phases.  Each  phase 
will  consist  of  sixty  (60)  aircraft  radio  installations  to 
be  evaluated  in  the  operational  flight  test.  Test  samples 
for  the  first  phase  will  be  obtained  from  the  first  pro¬ 
duction  increment  using  a  random  selection  procedure 
proportional  to  the  production  acceptance  rate. 

Test  samples  for  the  second  phase  will  be  selected  from 
the  first  975  RTs  delivered  during  thi  second  production 
increment.  Test  samples  for  the  second  phase  will  be 
obtained  using  a  random  selection  procedure. 


2.6  Te»t  Duration 

The  test  duration  for  each  sixty  (60)  radio  sample  is 
dependent  upon  the  conditions  for  completion  of  the  test. 
Each  phase  of  the  LCCVT  is  considered  complete  when  all  of 
the  conditions  below  are  satisfied. 

1.  There  have  been  accumulated  a  total  of  25  times  the 
bid  MTBF  (1200  hours).  (25  x  1200  =  30,000  hours) 

2.  Fifteen  (15)  radios  of  the  sixty  (60)  radio  samples 
have  accumulated  at  least  1  bid  MTBF  each. 

(15  X  1200  ■  18,000  hours) 

3.  Bach  radio  has  accumulated  at  least  0.1  bid  MTBFs 
(0.1  X  120C  -  120  hours). 

It  is  most  likely  that  the  accumulation  of  1200  hours  on 
each  of  15  aircraft  radio  installations  will  determine  the 
completion  date  of  each  phase  of  the  test. 

The  two  (2)  test  phases  will  not  be  performed  consecutively. 
As  test  articles  become  available  from  the  second  pro¬ 
duction  increment,  installation  will  be  made  to  existing 
available  test  aircraft  or  additional  test  aircraft  so 
Identified  by  the  Air  Force. 

2 . 7  Initiation  of  Test 

The  test  will  start  upon  installation  of  the  LCCVT  test 
samples.  The  actual  aircraft  radio  installation  operating 
time  shall  be  measured  by  an  Elapsed  Time  Indicator  (ETI) 
connected  to  the  aircraft  radio  installation  to  record  the 
time  that  power  is  applied  to  the  aircraft  radio  installa¬ 
tion  in  the  flight  vehicle  during  ground  as  well  as  flight 
operation. 

2.8  Elapsed  Time  Indicators  (ETI) 

2.8.1  The  Elapsed  Time  Indicators  (ETI)  to  be  used  in  the 
LCCVT  are  described  below. 
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2.8.1  Continued: 

General  Time  Corporation 
16C8CE-16 
MS213C1-05. 

9999  Hours 
23-32VDC,  1.0  Watts 
Approximately  2"  Behind 
Panel 

2.8.2  Each  test  sample,  aircraft  radio  installation,  will 
have  an  ETI  associated  with  it.  The  remote  installa* 
tion  will  have  the  ETI  installed  on  the  mounting 
adapter  and  the  panel  mount  installation  will  have 
the  ETI  on  a  bracket  which  i.s  attached  to  the  rear 
of  the  test  sample.  The  ETI  reading  will  be  appli¬ 
cable  to  all  elements  (RT,  Control,  Indicator)  of 
the  test  sample. 

2.8.3  ETI  Failures 

In  the  event  of  an  ETI  failure,  a  failure  report  is 
to  be  generated  and  an  entry  made  on  the  EQUIPMENT 
and  AIRCRAFT  CONFIGURATION  LOG.  In  the  event  a 
spare  ETI  is  not  available,  the  entry  is  to  be  made 
at  the  time  of  replacement  of  the  ETI.  Operational 
hours  are  to  be  computed  as  follows ; 

OPERATIONAL  HOURS  «  ETI  time  (not  reading)  at 

time  of  the  last  good 
reading  + 

flying  hours  accumulated 
since  the  last  good  reading 
adjusted  by  the  Operational 
Hours/Flying  hour  ratio  in 
effect  at  that  time. 


3.0  TEST  RESPONSIBILITIES 

3.1  The  U.  S.  Air  Force  has  prime  responsibility  for  performance 
of  the  test.  Only  persornel  trained  and  certified  by 
Magnavox  shall  perform  authorized  maintenance  tasks. 

Magnavox  personnel  shall  ooserve  all  intermediate  and 
depot  level  maintenance  actions  and  shall,  within  a  reason- 


Manufacturer ; 

Mfg.  Part  Number: 
Military  Nomenclature; 
Maximum  Capacity 
(On  Time  Through) : 
Power  Required : 

Length: 


3.1  Continued: 

able  time,  supply  all  spares  for  test  failure  replacements. 
The  Air  Force  will  provide  secure  storage  for  all  spares. 
Double  locks  will  be  provided;  one  lock  under  Air  Force 
control  and  one  under  Magna vox  control. 

3.2  Magnavox  has  support  responsibility  for  the  test.  The 
Magnavox  Field  Engineer  has  the  following  basic  responsi¬ 
bilities  : 

1.  Provide  spare  replaceable  modules  and/or  components. 

2.  Witness  all  intermediate  and  depot  level  maintenance 
actions  and,  where  possible,  organizational  maintenance 
actions . 

3.  Participate  in  the  initial  installation  and  compati¬ 
bility  checkout. 

4.0  TRAINING 

4.1  Test  Cadre 

The  test  cadre,  designated  by  the  Air  Force  and  the  Air 
National  Guard,  will  be  trained  at  the  Magnavox  facility 
in  Fort  Wayne,  Indiana,  by  Magnavox  Training  personnel. 

The  student  body  shall  include  base  level  technicians  and: 
depot  level  technicians.  The  training  classes  will  be 
conducted  at  tv/o  (2)  levels;  one  for  intermediate  (base 
level)  personnel  and  one  for  depot  personnel.  Only  students 
certified  by  M^ignavox  as  being  technically  qualified  and 
capable  of  performing  the  maintenance  actions  of  the  LCCVT 
shall  be  authorized  by  the  USAF  and  the  Air  National  Guard 
to  perform  such  tasks . 

4 . 2  Manuals  (Technical  Orders) 

Preliminary  manuals  and/or  other  material  as  deemed 
necessary  by  Magnavox  will  be  used  for  training  the  test 
cadre.  The  training  course  will  be  directed  toward  the  use 
of  Air  Force  Technical  Orders  during  the  actual  field  per¬ 
formance  of  the  maintenance  actions. 

4.3  Aircraft  Crew  Briefing 

Aircraft  crews  shall  be  briefed  on  AN/ARC-164  operation 
prior  to  use. 
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5.0  MAINTENANCE  CONCEPT 


The  maintenance  concept  for  the  AN/ARC- 164 (V)  Radio  Set  is 

described  as  follows. 

5.1  OrRanizational  Maintenance  (Flight  Line) 

Organizational  Maintenance  is  limited  to  the  removal  and 
replacement  of  a  faulty  LRU  (Line  Replaceable  Unit)  such 
as  a  Receiver-Transmitter ,  Control,  or  Indicator.  Minor 
adjustments,  which  do  not  require  the  removal  of  an  LRU 
from  its  normal  mounting,  will  be  permitted. 

i 

5.2  Intermediate  Maintenance  (Base  Level)  Avionics  Shop 

Intermediate  Maintenance  will  be  performed  in  accordance 
with  Technical  Order  12R2-2ARC164-2  and  is  limited  to  the 
removal  and  replacement  of  plug-in  modules  necessary  to 
effect  the  repair  of  the  radio.  Limited  repair  of  slices, 
modules,  printed  wire  board  assemblies  is  authorized  when 
the  item  has  been  damaged  by  inadvertent  mishandling  or 
other  unusual  circumstances.  However,  authorized  repair 
is  limited  to  careful  movement  of  components  and/or  leads 
to  relieve  a  condition  which  caused  a  fault  or  may  cause  a 
fault  if  left  uncorrected.  The  use  of  a  soldering  device 
is  prohibited. 

5 . 3  Depot  Maintenance 

Depot  Maintenance  will  be  performed  in  accordance  with 
Technical  Orders  12r2-2ARC164'3'&  4  on  all  modules  and/or 
assemblies  returned  for  repair  within  the  constraints  of 
the  repair /condemn  criteria  specified  in  the  LCC  work 
breakdown  structure. 

6.0  CONFIGURATION  INTEGRITY 

6.1  The  configuration  of  each  aircraft  radio  installation  will 
be  maintained  for  each  flight  vehicle.  A  configuration 
log  (Figure  6.1)  will  be  maintained  at  each  test  site,  and 
it  will  be  the  responsibility  of  the  Test  Director  at  chat 
site  to  maintain  its  currency.  Each  time  an  LRU  is  removed 
from  or  installed  in  a  flight  vehicle,  including  initial 
installation,  the  event  shall  be  recorded  in  the  configur¬ 
ation  log,  the  ETI  reading  recorded  and  a  failure  report 
generated.  When  a  failure  incident  requires  one  LRU  of  an 


6.1  Continued: 


aircraft  radio  installation  to  be  removed  from  an  aircraft 
and  the  aircraft  must  be  flown  before  the  failed  LR'J  is  j 

reinstalled,  the  remaining  LRl's  associated  with  the  failed 
LRU  shall  be  removed  and  a  substitute  ’ircraft  radio  j 

installation  installed. 

i 

6.2  Each  aircraft  radio  installation  shall  be  uniquely  marked  I 

and  sealed  to  identify  the  constituent  LRUs  as  special  ! 

test  articles  requiring  controlled  maintenance.  ^ 

i 

7.0  SUPPORT  EQUIPMENT  1 

The  test  equipment  to  be  used  during  the  LCCVT  is  specified  in  ! 

Technical  Orders  1 2R2-2ARC16A-2  and  12R2;2ARC164-3. 

7.1  Peculiar  Support  Equipment  j 

All  peculiar  test  equipment  needed  :or  the  LCCVT  shall  be  , 
supplied  and  maintained  by  MagnavoK  Time  required  for  ' 

troubleshooting  and  repair  of  test  «  quipment  during  the  j 

LCCVT  shall  not  apply  in  the  de tern  nation  of  the  contract  : 
LCC  performance.  } 

I 

7 . 2  Common  Support  Equipment 

All  items  of  comiion  test  equipment  specified  for  the  LCCVT 
shall  be  supplied  from  Air  Force  iwentory  and  will  be  made  , 
available  by  the  Air  Force  at  each  test  site  for  inclusion 
in  the  LCCVT  SUPPORT  EQUIPMENT.  Time  required  for  test 
equipment  maintenance  shall  not  apply  towards  determination  i 
of  contract  LCC  performance.  ' 

8.0  FAILURES  ! 


All  failures  will  be  completely  documented  and  all  maintenance  | 
actions  attendant  -d  each  failure  will  be  recorded  with  elpased  , 
operating  times  noted. 

The  following  steps  shall  apply  in  case  of  suspicion  of  failure. 

8.1  An  AFTO  Form  781A  entry  constitutes  initiation  of  a  main¬ 
tenance  action.  At  this  time,  an  attempt  shall  be  made  to 
notify  the  Magnavox  representative.  { 
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8.0  Failures  (Continued): 

8.2  A  failure  report  (Fiqure  8.1)  shall  be  initiated  at  the  time  an  LRU  is 
removed  from  an  aircraft  for  intennediate  maintenance.  The  ETI  shall 
be  read  and  recorded. 

8.3  No  intermediate  level  maintenance  action  will  be  initiated  for  a  period 

of  at  least  36  hours  unless  the  contractor's  representative  is  on  site  i 
earlier.  i 

8.4  ASD/AEAC  shall  be  notified  of  the  occurrence  of  a  verified  discrepancy.  ! 

8.5  Maintenance  action  shall  be  initiated  upon  confirmation  of  the  dis-  j 
crepancy  in  the  intennediate  level  shoo.  Both  organizational  maintenance! 
and  intermediate  level  maintenance  times  will  be  entered  on  the  report. 
(See  paragraph  8  below.)  Aircraft  crew  comments  will  be  included  on  the 
failure  report. 

8.6  The  contractor's  representative  shall  witness  and  time  all  intermediate 
and  depot  maintenance  actions  performed  on  the  aircraft  radio  instal¬ 
lation;  however,  he  may  not  participate  in  any  of  the  maintenance 
actions. 

8.7  All  maintenance  (exclusive  of  removal  and  replacement  of  the  radio  set 
in  the  aircraft)  shall  be  accomplished  only  by  the  test  cadre.  When 
feasible,  removal  and  replacement  shall  also  be  accomplished  by  the 
test  cadre.  It  is  the  responsibility  of  the  test  site  director  to 
schedule  the  test  cadre  such  that  one  member  is  available  at  all  times. 
Special  Maintenance  Instructions  carried  in  the  aircraft  shall  be 
followed  In  the  event  the  test  aircraft  radio  installation  reouires 
maintenance  at  a  base  other  than  its  home  base. 

8.8  When  the  failure  is  resolved  to  the  lowest  repairable  level,  i.e.,  module, 
at  the  test  site,  a  determination  will  be  made,  in  accordance  with 
Attachment  1,  whether  the  faileo  module  is  condemned  at  the  base  or  is 

to  be  shipped  to  the  depot.  If  the  module  is  coded  "condemn  at  base", 
the  faulty  module  is  to  be  replaced  by  a  snare  module  supplied  by  the 
Magnavox  representative.  The  condemned  unit  is  then  turned  over  to  the 
Magnavox  representative.  If  the  faulty  module  is  to  be  repaired  or 
condemned  at  the  depot,  the  module  shall  be  packed  with  the  packing  ; 
material  and,  in  accordance  with  the  packing  instructions  provided  by  the; 
Magnavox  representative.  The  module  shall  then  be  shipped  to  WR-ALC/ 

MAIP  by  certified  or  registered  nail.  The  radi  i  set  is  not  to  be 
reinstalled  until  the  repaired  module  is  returned  from  Warner  Robins 
ALC.  In  the  event  the  module  is  condemned  at  the  depot,  a  spare  module 
shall  be  supplied  by  the  Magnavox  representative. 

8.9  If  there  is  any  disagreement  between  the  Air  Force  and  the  contractor 
regarding  the  validity  of  any  failure,  measurements  will  be  made  at  a 
facility  (subject  to  the  approval  of  both  contractor  and  Air  Force)  that 
is  eouipped  to  make  a  quantitative  measurement  of  the  parameter  in 
question.  The  limits  for  that  measurement  are  set  forth  in  the  lCC 
document,  pages  C-12  through  C-15,  and  are  entitled  "Services  Limits 


8.9  Continued) :  i 

for  Failure  Verification".  If  the  failure  is  not  verified  durina  a 
service  limits  investiqation,  that  incident  of  failure  shall  not  be  i 
countable  as  a  verified  failure  in  the  test;  however,  it  will  be  ! 

recorded  as  an  unverified  failure.  j 

8.10  Timing  j 

At  the  base  level,  times  are  to  be  segregated  into  three  areas.  At  I 
the  depot  level,  two  timing  categories  will  be  used. 

a)  Organizational  Level  j 

I 

Time  spent  in  fault  isolation  to  the  LRU  level  including  removal 
and  replacement  of  the  faulty  LRU.  Timing  starts  when  the  radio  | 
set  is  turned  on  and  ends  when  the  replaced  LRU  is  in  place  and 
the  radio  set  is  turned  off.  j 

b )  Intermediate  Level  (Fault  Isolation)  j 

Time  soent  in  fault  isolation  to  the  next  lower  assembly,  i.e.,  the 
si  ice  level . 

c)  Intermediate  Level  (Repair)  j 

Time  snent  in  fault  isolation  from  the  slice  level  to  the  faulty 
module,  if  applicable,  plus  the  time  spent  in  removing  the  faulty 
slice  and  module,  plus  the  time  soent  in  replacing  and  checking  out 
the  replaced  slice  and  module.  Limited  repair  action  authorized 
under  paragraph  5.2  above  will  not  be  timed.  If  the  LCCVT  spare 
is  not  available,  repair  action  will  continue  using  a  non-LCCVT 
spare  module  and  check-out  will  be  performed  to  validate  the  success 
of  the  repair  act  on.  The  time  spent  using  the  non-LCCVT  spare 
module  will  be  timed  separately.  Uoon  completion  of  check-out, 
the  non-LCCVT  spare  module  is  to  be  removed.  When  the  repaired 
or  new  LCCVT  snare  module  becomes  available,  the  same  procedure 
will  be  followed,  but  will  not  be  timed  except  for  informational 
purposes . 

d )  Depot  Level  (Fa ult  Isolation) 

Time  spent  in  fault  isolation  from  the  module  to  the  faulty 
component(s) .  If  an  LCCVT  spa-e  component(s)  is  not  avilable, 
timing  will  stop. 

e )  Depot  Level  (Repair) 

Time  spent  in  removal,  repair,  if  applicable,  and  replacement  o^ 
the  failed  comDonent(s)  plus  the  time  soent  in  check-out  of  the 
module. 
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8.10  Continued: 


f)  Intennediate  and  Deoot  Level  Timing  j 

Timinq  starts  when  the  SUPPCRT  EQUIPMENT  is  set-uo  and  the  tech-  ! 
nical  manuals  are  on  hand.  Direct  hands-on  time,  including  adjust-] 
ments  to  the  SUPPORT  EQUIPMENT  called  out  in  the  technical  manuals  j 
and  time  spent  in  referring  to  the  technical  manuals,  shall  be 
counted.  Timing  ends  when  tie  repaired  unit  successfully  passes 
the  applicable  check-out  procedures. 

g)  Only  three  individuals  shall  be  present  during  repair  actions: 

1)  the  test  cadre  member  performing  the  reoair;  ! 

2)  a  Maqnavox  representative  to  witnesf.  the  repair;  i 

3)  an  Air  Force  representative  who  will  witness  the  repair  and 
measure  the  reoair  time. 

8.11  A  typical  flow  at  an  incident  of  ^'ailure  for  hardware  and  documentation 
is  described  below:  / 

1)  A  UHF  radio  discrepancy  is  reported.  j 

I 

2)  An  attempt  to  notify  the  Magnavox  representative  will  be  made. 

3)  A  failure  report  is  inititated. 

4)  The  LRU  is  removed  from  the  aircraft. 

5)  The  LRU  is  troubleshot.  ASD/AEAC  shall  be  notified  of  the 
occurrence  of  a  verified  discrepancy.  If  the  Maqnavox  represent¬ 
ative  is  not  on  site  at  the  time,  the  LRU  is  removed.  ASD/AEAC 
shall  be  notified  prior  to  troubleshooting. 

6)  If  the  failed  SRU  is  designated  as  depot  repairable,  it  is  for¬ 
warded  to  the  depot  for  reoair  together  with  the  original  of  the 
failure  report.  If  the  SRU  ^s  condemned,  it  is  delivered  to  the 
Magnavox  representative  (along  with  a  copy  of  the  failure  report) 
who  will  return  it  to  Ft.  Wayne  for  complete  failure  analysis. 

7)  if  the  failed  SRU  is  repairable  at  depot,  repair  action  will  be 
performed  at  the  deoot,  and  the  repair  times  and  other  maintenance 
data  reported.  The  repaired  article  will  then  be  returned  to  the 
test  site  together  with  the  failure  report  original  and  all  other 
available  information  relative  to  the  failure  to  allow  the  accumu¬ 
lation  of  test  data  history  cn  the  module. 

8)  Documentation  at  each  of  these  steos  will  follow  the  failed 
hardware  and  will  be  collected  by  the  cognizant  test  directors. 
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9.0  DATA  AND  REPORTING 


9.1  It  is  the  responsibility  of  the  Air  Force  to  provide  timely  issuance  of 

failure  reports  and  monthly  progress  reports  during  the  accomplishment  , 
of  the  test.  All  forms  and  report-,  shall  be  typed.  j 

9.2  Failure  Reports  (Figue  8.1)  -  Failure  Reports  are  to  be  initiated  under  1 
the  following  circumstances; 

1 )  Installation  (Initial  and  after  repair) 

A  notation  will  be  made  in  the  "REMARKS  BLOCK"  indicting  that  the  i 
radio  set  was  successfully  or  unsuccessfully  installed.  The 
Magnavox  representative  and  the  Air  Force  test  cadre  member  oer-  ! 
forming  the  installation  shall  sign  the  report.  I 

2)  Removal  Incident  to  AFTO  Form  781A 

If  the  write-up  cannot  be  verified  at  the  Intermediate  Level,  a 
notation  will  be  made  in  the  "REMARKS  BLOCK".  The  Magnavox  repre-  I 
sentative  and  the  Air  Force  test  cadre  member  shall  sign  the  report.! 

3)  Failure  j 

All  information  relative  to  the  failure  shall  be  noted  in  the  ! 

"REMARKS  BLOCK".  Times  will  be  noted  as  per  paragraph  8.11  above.  ' 
The  Magnavox  representative  and  the  Air  Force  test  cadre  member  i 
shall  sign  the  report.  | 

4)  ETl  Failure  | 

I 

The  report  is  to  te  generated  upon  installation  of  the  replacement  1 
ETI.  A  notation  is  to  be  made  in  the  "REMARKS  BLOCK"  which  includes! 
the  following  information:  | 

a)  ETI  time  and  cumulative  flying  hours  at  time  of  last  good  j 

reading.  ! 

b)  Flying  hours  accumulated  from  time  of  last  good  ETI  reading  ! 

until  time  of  installation  of  good  ETI.  I 

,  I 

c)  OH/FH  Radio  in  effect  during  period  of  bad  ETI.  I 

d)  Date  of  failure  was  discovered  and  date  ETI  was  replaced. 

e)  Whether  or  not  a  spare  ETI  was  on  hand. 

f)  ETI  readings  at  time  of  last  oood  read’na  and  at  time  failure 
was  discovered. 

5)  Signature  Block 

Signature  of  the  Magnavox  representative  does  not  constitute 
acceptance  of  a  failure.  It  does  indicate  that  ‘he  action  taken 


9.0  Data  and  Reporting  Continued; 


was  witnessed  and  the  wording  adequately  depicts  the  action  taken  i 
and  the  measurements  taken  are  accurate.  If  the  Maonavox  repre¬ 
sentative  desires  to  take  exception  to  the  wording  or  believes  the 
wording  does  not  adequately  or  accurately  depict  the  action  taken,  j 
it  Is  to  be  noted  on  the  failure  report.  If  the  Magna vox  repre¬ 
sentative  refuses  to  sign  the  failure  report,  the  Air  Force  1 

representative  should  note  that  the  action  taken  was  witnessed  by  | 
the  Magnavox  representative  and  the  reason  the  report  was  not  signed. 

6)  Distribution 

A  copy  of  all  failure  reports  shall  be  provided  to  the  Magnavox  reore- 
sentative.  When  a  failure  results  in  a  module  being  sent  to  the  depot 
the  original  is  to  be  typed  and  sent  to  the  depot.  The  original  is 
to  be  returned  to  the  Base  upon  completion  of  depot  repair  action. 

A  copy  is  to  be  sent  to  ASD/AEAC  not  later  than  two  days  following 
the  incident  of  the  alleged  failure.  Copies  of  all  other  failure 
reports  are  to  be  attached  tc  the  monthly  report  and  forwarded  to 
ASD/AEAC . 

9 . 3  Equipment  and  Aircraft  Configuratior.  Log  (Figure  F.l) 

Entries  are  to  be  made  under  the  following  circumstances: 

1)  Initial  Installation. 

2)  All  Removals  and  Replacements  -  A  notation  indicating  reason  for 
removal  should  be  made  on  the  form  if  removal  and  replacement  did  not 
require  a  failure  report  as  per  paragraph  9.2  above. 

3)  End  of  Month  -  A/C  Hours  and  ETI  hours  accumulated  during  the  month. 

9.4  Monthly  Maintenance  Summary  (Figure  9.1) 

The  radio  set  S/N  is  the  controlled  element.  Each  tail  numbered  aircraft 
shall  be  listed  with  the  flying  hours  and  ETI  hours  accumulated  while 
the  snecific  radio  set  S/N  was  installed.  The  number  of  failures  broken 
out  by  LRU  that  month  is  to  be  noted,  with  the  specific  modules  which 
failed  listed  in  the  REMARKS  column. 

9.5  Submittal  of  Monthly  Report 

The  following  is  to  be  mailed  no  later  than  the  fifth  working  day  of  the 
month  to  ASD/AEAC  for  each  aircraft  tyoe  and  for  each  test  phase.  A 
copy  is  to  be  provided  to  the  Magnavox  representative. 

1)  The  Monthly  Maintenance  Summary  -  A  cover  letter  is  optional.  If  a 
cover  letter  is  not  sent  the  Monthly  Maintenance  Summary  is  to  be 
signed  by  the  Test  Director  and  dated  when  mailed.  Comments  may 
be  made  on  the  summary. 
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9.5  Continued: 


j  2)  Equipment  and  Aircraft  Configuration  Log  -  Copies  are  to  be  subc-f tted! 

each  month  if  an  entry  was  made.  j 

3)  Failure  Reports  -  Cooies  of  ell  failure  reports  including  those  ■ 
previously  submi t ted .  j 

9.6  ETIs  will  be  read  monthly  on  remote  installations  and  at  least  Quarterly 
(monthly,  if  practical)  on  panel  mount  installations,  or  when  there  is  ' 
reason  to  believe  a  test  article  is  nearing  completion  of  test  or  when 

j  there  is  reason  to  suspect  a  bad  ETI  at  the  discretion  of  the  cognisant 

i  Air  Force  Test  Director.  i 

I 

9.7  Magnavox  will  issue  a  monthly  Failure  Analysis  Status  Report  showing  i 

the  status  of  failed  parts  received  during  the  monthly  period  including 
the  number  of  failjre  analyses  completed  during  the  report  period.  j 

Magnavox  will  attempt  to  complete  each  analysis  w’thin  two  weeks  of  j 

receipt  of  the  failed  article  and  not  more  than  ,30  days  unless  extenua¬ 
ting  documented  circumstances  cause  it  to  be  longer.  j 

1 

10.0  TEST  DIRECTORS'  MEETINGS  | 

i  A  meeting  shall  be  convened  each  month  to  resolve  any  problem  areas  that  may  j 
I  arise  during  the  month.  The  attendees  shall  include,  as  required,  the  Air  i 
!  Force  Test  Director,  the  Test  Directors  from  each  test  site,  the  Magnavox 
Test  Director  and  the  Magnavox  repres?ntatives  from  each  test  site.  The  I 

meetings  may  be  held  at  a  different  site  each  month,  and  minutes  will  be  | 

issued  jointly  by  the  Air  Force  and  Magnavox  Test  Directors  indicating  the  j 

overall  test  status  and  actions  taken  at  the  meeting.  If  the  amount  of  i 

business  to  be  resolved  warrants,  the  freouency  of  meetings  may  be  reduced. 

11.0  SITE  TEST  PROCEDURES 

Individual  test  procedure;  will  be  issued  by  each  test  site  which  describe 
in  detail  the  steps  to  be  taken  and  the  report  formats  to  be  completed  for 
each  action. 

12.0  SECURITY  j 

The  security  classification  of  this  test  is  "Unclassified".  I 

I 

13.0  SEALING  AND  IDENTIFICATION  OF  LCCVT  ARTICLES  j 

1.  Each  LRU  shall  be  identified  by  marking  with  International  Orange  colored] 
paint  on  the  following  points;  j 

a)  Control  -  Lower  left  D7US  fastener. 

b)  Indicator  -  Round  dot  on  lower  circumference  of  mounting  rim. 

c)  *I/T  (panel  mount)  -  Lower  left  D7US  fastener. 

d)  R/T  (reinote)  -  Left  front  mountinc  bracket. 


13.0  Continued: 

2.  Each  "slice"  shall  be  stencilled  on  both  side  surfaces,  in  International 

Orange  paint,  the  characters:  "LCCVT  Test  Article"  (I  or  II).  i 

3.  The  bottom  cover  of  each  radio  set  LRU  shall  be  marked  “LCCV’’  TEST  ! 

ARTICLE  (I  OR  II)  -  MAINTENANCE  TO  BE  PERFORMED  BY  SPECIALLY  AUTHORIZED 
PERSONNEL".  The  markinq  may  be  accomplished  by  stencil  or  decal.  The 
indicator  shall  have  the  decal  or  stencil  applied  to  the  outside  of  the 
case. 

4.  Each  LRU  shall  be  sealed  prior  to  installation  in  the  aircraft  and  follow¬ 
ing  a  successful  check-out  by  a  Test  Cadre  member  witnessed  by  the 
Magnavox  representative. 

An  adhesive  coated  paper  seal  which  is  destroyed  by  removal  shall  be 
applied  to  the  bottom  corners  of  the  LRUs  such  that  the  physical  integrit) 
of  each  LRU  may  not  be  violated  without  removal  or  destruction  of  the 
seal.  Any  LRU  submitted  for  maintenance  without  seals  intact  is  suspect 
for  tampering  and  validity  of  any  reported  performance  discrepancy. 

Unused  seals  shall  remain  in  the  custody  of  and  be  applied  by  the  Magnavox 
representative.  Entries  shall  be  made  in  The  Confiouration  Log  each 
time  seals  are  removed  or  applied  together  with  the  reason  for  the 
action. 
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APPENDIX  B 
LCCVT  FINAL  DATA 

15  Dec  75  -  17  Jun  78 


I.  SUMMARY  DATA 

A.  NUMBER  OF  INSTALLS 


Phase 

1  Phase  I I 

Combined 

(1)  T-37 

15 

15 

30 

(2)  T-38 

15 

15 

30 

(3)  F-lOO 

10 

10 

20 

(4)  C-130 

20 

Total 

60 

60 

120 

B. 

FAILURES 

(1)  T-37 

23 

3 

26 

(2)  T-38 

11 

12 

23 

(3)  F-lOO 

10 

6 

16 

(4)  C-130 

_5 

_2 

J_ 

Total 

49 

23 

72 

C. 

FLYING  HOURS/OPERATION 

(FH/OH): 

PHASE 

__I 

T-37 

T-38 

F-lOO 

C-130 

FH/OH 

FH/OH 

FH/OH 

FH/OH 

Thru  3  Jan  78 

9151.9/10227 

6837.2/8468 

2840.9/4191 

15702.3/24985 

PHASE 

_Ii 

Thru  17  Jun  78 

8340.1/9243 

7455.9/9189 

2630.5/3858 

18638.0/29297 

Total 

17492.0/19470  14293.1/17657 

5471.4/8049 

34340.3/54282 

L.  OH/FH  RATIO; 

Phase  I  Phase  II 


T-37 

1.12 

1.11 

T-38 

1.24 

1.23 

F-lOO 

1.48 

1.47 

C-130 

1.59 

1.57 

r 


TOTAL 

FH/OH 

34531.8/47871 

37064.5/51587 

71592.3/99458 
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E.  MEASURED  LCC  PARAMETERS  (49  PHASE  I  AJiD  23  PHASE  II  FAILURES) : 

Phase  1  Phase  1 1 


Remote 

Panel 

Remote 

Panel 

(1) 

T.  0.  Pages 

890 

890 

(2) 

New  "P"  Coded  Items 

541 

541 

(3) 

MTBF 

2046 

551 

4144 

1229 

(4) 

BLS  (d,l,r.r); 

0.17 

0.58 

0.218 

0.211 

(5) 

BLS  (r) 

0.20 

0.11 

0.2«1 

0. 101 

(6) 

DLS: 

0.64 

1.28 

0.  "83 

0.860 

(7) 

Ave  Labor  Cost/Failure: 

$11.09 

$21.71 

$14.07 

$13.15 

(8) 

MRS: 

$  4.49 

$  4.42 

$  3.10 

$  4.83 

(9) 

Condemnation  Percent; 

26.27 

14.71 

25.00 

0 . 0 

(10) 

Coat/ Condemna  t Ion 

$394.99 

$454.23 

$87.14 

0.0 

(11) 

Ave  Wt/Shlpment 

0.86 

1.17 

1.334 

1 .  589 

(12) 

Weigh ted /spa res /Failure 

$4036.10 

$3694.89 

$2373.92 

$2771.16 

II  GENERAL  DISCUSSION: 

This  Is  the  final  report  for  the  Life  Cycle  Cost  Verification  Test 
(LCCVT)  which  was  completed  on  17  J<ne  1978.  Measured  LCC  parameters 
from  the  A9  Phase  I  and  23  Phase  II  failures  are  listed  In  paragraph  E 
above.  These  parameters  are  the  inpit  data  for  the  Life  Cycle  Cost  (LCC) 
model  which  was  used  to  compute  the  measured  LCC  for  the  program.  The 
failure  data  collected  during  the  LCCVT  is  discussed  in  Section  III. 

The  final  flying  and  op'irating  hour  data  for  each  radio  is  presented 
in  Attachment  1. 


Ill  DISCUSSION  OF  FAILURES: 


A.  Test  Failures: 

(1)  #11  (T-37) ; 

Date  of  Failure:  6  Jan  76 

Base  Repair  Date:  6  Jan  76 

Depot  Repair  Date:  21  Jun  76 

Re-Install  Date;  28  Jun  76 

ETI  Hours :  8 

BLS  (d,i,r,r) :  0.33 

BLS  (r);  0.10 

DLS;  1.36 

MRS: 

Module;  Guard  Receiver 
Unique  Characteristics:  None 

(2)  »21  (T-37) : 


Date  of  Failure;  19  Fc^b  76 
Base  Repair  Date:  19  Feb  76 
Depot  Repair  Date;  14  Jun  76 
Re-Install  Date;  30  June  76 
ETI  Hours;  19 
BLS(d,i,r,r) ;  0.17 

BLS(r):  0.14 
DLS;  0.21 
MRS;  0 

Module;  Analog  Board  (Synthesizer) 

Unique  Characteristics;  None 

(3)  #169  (T-37); 

Date  of  Failure;  2  Apr  76 
Base  Repair  Date:  25  May  76 
•>epot  Repair  Date;  12  Jul  76 
Re-Install  Date:  26  Jul  76 
ETI  Hours:  53 
BLS(d, i,r,r) :  0.28 

BLS(r):  0.20 

DLS:  1.11 

MRS:  $20.00 

Module;  Power  Amplifier  (Transmitter) 

Unique  Characteristics;  During  fault  isolation  of  this 
unit,  a  Lad  modulator  module  was  discovered.  Because 
there  is  reason  to  suspect  that  this  module  was  inadver¬ 
tently  damaged  during  fault  isolcttion,  a  failure  and  the 
associated  time  expended  during  repair  will  not  be  countec 
in  the  LCCVT  for  the  modulator  moduls;  only  for  the  power 
i^lifier. 
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(4)  #150  (T-37) : 


Date  of  Failure:  28  Jun  76 

Base  Repair  Date:  28  Jun  76 

Depot  Repair  Date:  13  Jul  76 

Re-Install  Date:  26  Jul  76 

ETI  Hours:  220 

BLS  (d,i,r,r):  0.28 

BLS(r) :  0.05 

DLE :  0.84 

MRS:  $0.30 

Module:  Modulator  (Transmitter) 

Unique  Characteristicj; :  At  both  base  and  depot,  failed 
unit  required  a  long  warm-up  time  to  duplicate  the 
malfunction . 

(5)  #251  (F-IOOD) ; 

Date  of  Failure;  30  Jun  76 
Base  Repair  Date:  2  Aug  76 
Depot  Repair  Date:  N/A 
Re-Install  Date:  2  Aug  76 
ETI  Hours;  0 
BL.S{d,i,r,r)  :  0.31 

BLS(r):  0.72 

DLS :  N/A 

MRS:  $52.69 

Module:  W;.ring  Harness  (MT-4646) 

Unique  Characteristics:  Radio  Set  was  successfully 
bench  checked  and  successfully  installed  in  the 
aircraft.  Radio  s?t  failed  during  ground  operations 
prior  to  its  first  flight.  Malfunction  discovered 
by  ground  crew  member. 

(6)  #340  (C-130) ; 

Date  of  Failure:  20  Jul  76 

Base  Repair  Date:  20  Jul  76 

Depot  Repair  Date;  28  Jul  76,  13  Oct  76 

Re-Install  Date:  20  Oct  76 

ETI  Hours:  44 

BLS  (d,i,r,r) :  0.22 

BLS(r):  0.20 

DLS:  2.54 

MRS;  $398.50 

Module:  Power  Supply  (Transmitter)  &  Main  Receiver 
Unique  Characteristics;  Bench  check  initially  determined 
bad  power  supply.  Lack  of  heat  sink  material 
prevented  using  mock-up  power  supply  to  verify  that 
only  the  power  supply  was  bad.  Upon  return  of  a 
gooil  power  supply  from  the  depot,  check-out  revealed 
main  receiver  ali-o  bad.  Corrective  action  has  been 
taken  to  make  the  heat  :.;ink  material  availab’e  to 
.1  i  i  T,'’'?V'r  sites. 
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(7)  #106  (F-IOOD) ; 


Date  of  Failure:  28  Jul  76 
Base  Repair  Date:  3  Aug  76 
Depot  Repair  Date:  12  Oct  76 
Re-Install  Date:  18  Oct  76 
ETI  Hours;  113 
BLS (d , i , r , r) :  0.58 

BLS(r):  0.17 

DLS:  1.72 

MRS:  0 

Module:  Power  Amplifier  (Transmitter) 
Unique  Characteristics:  None 

(8)  #251  (F-IOOD)  2nd  Failure: 

Date  of  Failure:  4  Aug  76 
Base  Repair  Date:  4  Aug  76 
Depot  Repair  Date:  20  Aug  76 
Re-Install  Date:  27  Aug  76 
ETI  Hours :  2 

BLS(d,i,r,r) :  0.46 

BLS(r):  0.14 

DLS :  0.41 

MRS:  0 

Module:  Switching  Unit  (Broken  Wire) 

Unique  Characteristics:  None 

(9)  #21  (T-37)  2nd  Failure; 


Date  of  Failure:  9  Aug  76 

Base  Repair  Date:  10  Aug  76,  31  Aug  76,  27  Sep  76 

Depot  Repair  Date:  25  Aug  76,  15  Sep  76,  4  Oct  76 

Re-Install  Date:  19  Oct  76 

ETI  Hours:  58 

BLS(d,i,r,r) :  0.97 

BLS(r):  0.22 

DT.S:  0.82 

MRS :  0 

Module:  Analog  Board  (Synthesizer)  &  Modulator 

Unique  Characteristics;  Failure  was  verified  at  base 
level  three  times  but.  could  not  be  duplicated  at 
depot  at  any  time.  See  failure  reports  dated  10  Aug  76, 
31  Aug  76  and  27  Sep  76. 
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(10)  #18  (F-  lOOD) ; 


Date  of  Failure;  11  Aug  76 
Base  Repair  Date;  ll  Aug  76 
Depot  Repair  Date;  15  Sep  76 
Re-Install  Cate;  30  Sep  76 
ETI  Hours:  230 
BLS(d,i,r,r) :  0.20 

BLS (r) :  0.24 

DLS:  0.82 

MRS:  $75.00 

Module:  Analog  Board  (Synthesizer) 

Unique  Characteristics:  None 


(11)  #166  (T-37) ; 

Date  of  Failure;  20  Aug  76 
Base  Repair  Date:  20  Aug  76 
Depot  Repair  Date:  26  Aug  76 
Re-Install  Date:  28  Sep  76 
ETI  Hours;  140 
BLS (d, i , r , r) ;  0.27 

BLS(r);  0.08 
DLS:  0.84 

MRS;  $130.00 

Module:  Analog  Board  (Synthesizer) 

Unique^  Characteristics;  Failure  was  first  isolated 
to  the  analog  board  cit  base  level  and  could  not  be 
duplicated  at  the  depot.  The  second  time,  at  base 
level,  the  failure  was  isolated  to  the  memory  which 
was  verified  at  depot.  Repair  action  required  over 
two  months  because  five  components  were  replaced, 
and  none  of  these  were  available  through  the 
contractors  representative. 

(12)  #162  (T-37) ; 

Date  of  Failure:  3  Nov  76 
Base  Repair  Date:  3  Nov  76 
Depot  Repair  Date;  10  Nov  76 
Re-Install  Date:  17  Nov  76 
ETI  H  urs;  212 
BLS(d,i,r,r) ;  0.20 

PLS(r):  0.06 

DLS: 

MRS: 

Module; 

Unique  Characteristics; 
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(13)  #180  (T-37); 


Date  of  Failure:  4  November  1976 
Base  Repair  Date:  4  November  1976 
Depot  Repair  Date:  iO  November  1976 
Re-Install  Date:  17  November  1976 
ETI  Hours:  175 
BLS  {d,i,r,r):  0.3') 

BLS  (r) :  0.08 

DLS:  0.24 

MRS:  $0.30 

Module:  Guard  Receiver 

Unique  Characteristics:  None 

(14)  »  238  (T-38) : 


Date  of  Failure:  5  December  1976 

Base  Repair  Date;  5  December  1976 

Depot  Repair  Date:  15  December  1976 

Re-Install  Date:  21  December  1976 

ETI  Hours:  78 

BLS  (d, i , r , r) :  0 . 19 

BLS  (r) :  0.08 

DLS:  0.49 

MRS:  0 

Module:  Switching  Unit  (bro)cen  wire) 

Unique  Characteristics:  None 

(15)  »166  (T-37)  2nd  Failure; 


Date  of  Failure;  15  December  1976 

Base  Repair  Date;  15  December  1976 

Depot  Repair  Date;  4  March  1977 

Re-Install  Date;  7  April  1977 

RTI  Hours:  197 

BLS  (d,i,r,r):  0.27 

BLS  (r) ;  0.15 

DLS:  $5,86 

MRS:  S46.00 

Module;  Memory  (Switching  Unit) 

Unique  Characteristics;  Unit  previously  fail¬ 
ed  on  18  October  19  76  with  tlie  same  symptoms. 

At  that  time  it  was  isolated  to  the  analog  board, 
but  could  not  be  duplicated  at  depot. 
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(16)  #655  (T-38); 


Date  of  Failure:  21  December  1976 

Base  Repair  Date:  21  December  1976 

Depot  Repair  Date:  6  January  1977 

Re-Install  Date:  22  February  1977 

ETI  Hours:  04 

BLS  (d,  i  ,  r,  r)  :  ('.30 

BLS  (r):  0.15 

DLS:  3.19 

MRS:  $14.75 

Module:  Memory  (Switching  Unit) 

Unique  Characteristics:  None 

(17)  #150  (C-130) : 


Date  of  Failure:  23  October  1976 

Base  Repair  Date:  23  Oct  76,  20  Jan  77,  16  Mar  77 

Depot  Flepair  Date:  15  Nov  76,  14  Mar  77,  5  Apr  7  7 

Re-Install  Date:  7  Dec  77 

ETI  Hours:  222,  1st  failure;  330,  2nd  failure 
BLS  (d,i,r,r):  0.19 

BLS  (r);  0.12 

DLS:  0.30 

MRS:  $1083. 30 (Condemn  Memory) 

Modu.e:  Memory  (Switching  Unit) 

Unique  Characteristics:  Failure  was  vertified  at  the  base  lev(' 
three  times,  but  could  not  be  duplicated  at  the  depot  at  any  time.  I'e 
tween  the  first  and  second  failure  the  radio  set  operated  tor  an  addi¬ 
tional  108  hours.  On  the  thirc)  base  level  verification  it  was  nei'es- 
sary  to  operate  the  unit  for  tout  hours  on  the  bench  to  duplicate  thi* 
failure.  Since  the  Depot  AGE  ami  T.O.  procedures  were  unable  to  iso¬ 
late  the  failure,  the  Memory  was  condemned  on  5  Apr  1977. 

(18)  #169  (T-37)  2nd  Failure: 

Date  of  Failure:  31  January  1977 

Base  Repair  Date:  31  January  1977 

Depot  Repair  Date:  3  February  1977 

Re-Install  Date;  9  February  1977 

FTT  Ffours:  34  2 

BLS  (d  ,  i  ,  r  ,  r)  :  0  .  30 

BLS  (r);  O.O'l 

DLS;  n.44 

MRS  :  0 

Module:  Switching  Unit  (Broken  wire) 

Unique  Characteristics;  None 
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#  11  (T-37)  2nd  Failure : 


Date  of  Failure:  24  February  1977 

Base  Repair  Date:  24  February  1977 

Depot  Repair  Date:  4  March  1977 

Re-Install  Date:  IfS  March  1977 

ETI  Hours;  242 

BLS  (d,i,r,r):  0.35 

BBS  (r) ;  O.oa 

DLS;  1.18 

MRS;  $2.00 

Module:  Modulator  (Transmitter) 

Unique  Characteristics;  None 

(20)  1290  (C-130)t 

Date  of  Failure:  30  March  1977 

Base  Repair  Date:  30  March  1977 

Depot  Repair  Date:  15  April  1977 

Re-Install  Date:  3  May  1977 

ETI  Hours:  1072 

BLS  (d,i,r,r):  0,07 

BLS  (r) :  0.04 

DLS:  0.13 

MRS :  0 

Module;  Memory  (Switching  Unit) 

Unique  Characteristics;  Failure  was  verified  at  the 
base  level  on  30  March  1977  but  could  not  be  duplicated  at  the  de¬ 
pot.  The  failure  could  not  be  duplicated  when  returned  to  the  base 
level.  It  was  reinstalled  on  3  May  1977  and  classified  as  a  LCCVT 
failure . 

(21)  »1580  (C-130)  Phase  13 

Date  of  Failure:  1  Ap'il  1977 

Base  Repair  Date:  1  Aj)ril  1977 

nenot  Peoair  Date:  15  April  1977 

Reinstall  Date;  3  May  1977 

CTT  Hours:  5H 

BLS  (d, i , r , r) :  0.04 

BLS  (r) :  0.02 

DLS ;  0,92 

MRS:  $4.40 

Module:  Switching  Unit 

Unique  Characteristics:  Failure  was  due  to  a  loss  of 
detent  in  switch  s6.  This  was  caused  by  the  detent  wafer  slipping 
up  the  shaft  pass  the  indenture  hatch.  This  failure  at  first  ap¬ 
peared  to  be  caused  by  user  abuse.  However,  at  the  depot  level  it 
was  determined  that  it  could  not  have  been  caused  by  downward  force 
as  originally  suspected. 
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(22)  #46 


(T-37)  ; 


Date  of  Failure:  4  April  1977 

Base  Repair  Date:  4  April  77,  18  Apr  77 

Depot  Repair  Date:  13  Apr  77,  21  Apr  77 

Re-Install  Date:  26  Apr  77 

DTI  Hours:  477 

BLS  ((3,i,r,r):  6.25 

BL5  (r) ;  0.24 

DLS:  L.78 

MRS:  $2.00 

Module:  Modulator  (transmitter) 

Unique  Characteristics:  Failure  was  first  suspected  to 
be  due  to  low  audio  output,  however  adjustment  of  audio  level 
did  not  correct  problem.  Failure  was  then  isolated  to  the  mod¬ 
ulator  and  required  two  trips  to  the  depot  to  isolate  to  a 
faulty  capacitor. 

(23)  #  238  (T-38)  2nd  Failure; 

Date  of  Failure;  6  April  1977 

Base  Repair  Date:  6  April  1977 

Depot  Repair  Date:  11  Apr  1977 

Re-Install  Date:  22  Apr  77 

ETI  Hours:  279 

BLS  (d,i,r,r):  0.47 

BLS  (r):  0.06 

DLS:  2.01 

MRS:  $6.80 

Module:  Guard  Receiver 

Mnicpie  Characteristics;  None 

(24)  >251  (F-lOO)  3rd  Failure: 

Date  of  Failure:  9  Anr  77 

Base  Repair  Pate:  I"*  Apr  77 

Depot  Repair  Date:  N/A 

Re-Install  Date:  12  Apr  77 

FTI  Hours;  220 

BLS  (d,i,r,r)  0.04 

BLS  (r)  0.01 

DLS:  0 

MRS;  0 

Module:  Switchinq  Unit 

Unique  Characteristics:  The  left  preset  disc  rotated 
beyond  its  normal  position  causing  loss  of  channels  10  through  19. 

It  was  discovered  that  this  failure  mode  can  be  corrected  by  'natui- 
ally  reposi  t  J  oning  d.  sc  while*  the  radio  is  installed  in  the  ait- 
r-raft. 
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(25)  »21  (T-37)  3rd  Failure: 


Date  of  Failure:  13  Ajjr  77 

Base  Repair  Date;  13  Apr  77 

Depot  Repair  Date:  19  Apr  77 

Re-Install  Date:  22  Apr  77 

ETI  Hours:  145 

BLS  (d,i,r,r):  0.22 

BLS  (r);  0.12 

DliS;  0.38 

MRS;  $2.00 

Module:  Modulator  (transmitter) 

Unique  Characteristics-.  None 

(26)  #1143  (T-37)  Phase  II; 

Date  of  Failure:  14  April  1977 

Base  Repair  Date:  14  Apr  77 

Depot  Repair  Date:  IR  Apr  77 

Re-Install  Date;  22  Apr  77 

ETI  Hours :  70 

BLS  (d, i , r , r) ;  0.10 

BLS;  (r) ;  0.08 

DLS;  0.91 

MRS;  $4.40 

Module:  Switching  Unit 

Unique  Characteristics:  None 

(27)  #1650  (F-lOO)  Phase  II; 

Date  of  Failure:  8  February  1977 

Base  Repair  Date:  18  February  1977 

Depot  Repair  Date:  7  July  77 

Re-Install  Date:  5  Aug  77 

ETI  Hours;  19 

BLS  (d,i,r,r):  0.97 

BLS  (r):  0.41 

DI.S:  1.24 

MRS:  $87. 14 (Condemn  TCXO) 

Module:  Analog  Beard 

Unique  Characteristics:  Main  rec  iver  is  lost  durinq 
flight,  but  the  failure  cannot  be  duplicated  on  the  bench.  Failure 
has  been  isolated  to  the  RT  unit.  Radio  had  a  vibration  induced 
failure  which  could  not  be  duplicated  on  the  bench.  By  tapping  each 
suspected  module  with  a  rubber  mallet  the  problem  was  traced  to  the 
analoa  board.  This  procedure  was  repeated  at  the  depot  where  the 
TCXO  was  found  bad  and  condemned. 
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(28)  #1042  CT-38)  Phase  II; 


Date  of  Failure;  13  May  1977 

Base  Repair  Date;  13  May  1977,  17  Jun  77 

Depot  Repair  Date;  23  May  1977 

Re-Install  Date:  9  Aug  77 

ETI  Hours;  32 

BLS  (d,i,r,r):  0.21 

BLS  (r) :  9.09 

DLS:  3.59 

MRS:  $11.56 

Module:  Switching  unit  cind  modulator. 

Unique  Characteristics:  A  faulty  S2  switch  was  re¬ 
placed  at  depot  level.  Af  ;er  installation  of  the  repaired 
SW  unit  at  the  base  level  ’ihe  modulator  was  found  to  be 
defective. 

(29)  #166  (T-.,7)  3rd  Failure; 

Date  of  Failure:  16  May  1977 

Base  Repair  Date;  16  May  1977,  31  May  1977 

Depot  Repair  Date:  23  May  1977,  6  Jun  77 

Re-Install  Date;  23  Jun  77 

ETI  Hours:  285 

BLS  (d,i,r,r):  0.62 

BLS  (r):  0.13 

DLS:  3.13 

MRS;  $14.00 

Module:  Aria  log  Board  (Synthesizer) 

Unique  Characteristics:  Two  I.C.s  were  replaced  on 
the  first  trip  to  the  depot.  When  checked  at  the  base  the 
receiver  v;as  noisy.  Cn  the  second  trip  to  the  depot  the 
RCV  COAX  braid  was  found  unsoldered. 

(30)  #127  (T-37); 

Date  of  Failure:  18  May  1977 
Base  Repair  Date;  18  May  1977 
Depot  Repair  Date:  N/A 
Re-Install  Date:  13  May  1977 
ETI  Hours:  624 
BLS  (d,i,r,r)  0.09 
BLS  (r)  0.01 

DLS  :  0 
MRS:  $0.30 

Module:  Radio  (Blown  fuse) 

Unique  Characteristics:  None 


(31)  tfl656  (g-100)  PHASE  II; 


Date  of  Falluie:  20  May  77 

Base  Repair  IRte:  20  May  77 

Depot  Repair  Date:  13  Juii  77 

Re-Inatall  Date:  9  Aug  77 

ETI  Hours ;  9  7 

BLS  (d.l.r.t):  0.15 

BLD  (r):  0.24 

DLS;  1.50 

MRS:  2.00 

Module:  Switching  Unit 
Unique  Characteristics :  Hone 

(32)  #170  (C-130); 

Date  of  Failure:  25  May  77 

Base  Repair  Date:  25  May  77 

Depot  Repair  Date:  16  Jun  77 

Re-Install  Date:  23  Jun  77 

ETI  Hours:  1059 

BLS  (d,l,r,r):  0.03 

BLS  (r):  0.05 

DLS:  0.85 

MRS:  $6.00 

Module:  Digital  Board 

Unique  Characteristics:  None 

(33)  #134  (T-37): 

Date  of  Failure:  9  Jun  77  &  18  Jul  77 

Base  Repair  Date:  9  Jun  77 

Depot  Repair  Date:  8  Jul  77  &  26  Jul  77 

Re-Install  Date:  3  Aug  77 

ETI  Hours:  723 

BLS  (d,l,r,r):  0.31 

BLS  (r);  0.13 

DLS:  1.06 

MRS:  0 

Module:  Switching  Unit 

Unique  Characteristics:  After  repair  of  a  broken  ground  wire 
In  the  switching  unit,  th«  menory  would  not  accept  pre-set 
frequencies  at  base  J.evel.  Problem  could  not  be  duplicated 
at  the  depot. 
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(3A)  #1063  (T-38)  PHAiSK  IT: 

Date  of  Failure:  16  Juii  77 

Base  Repilr  Date:  16  Jon  77 

Depot  Repair  Date:  8  Jul  77 

Re-Install  Date:  24  JuJ.  77 

ETl  Hours :  32 

BIS  (d,l,r,r):  0.16 

BLS  (r):  0.06 

ILS:  0.24 

MRS:  0 

Module:  Switching  Unit 
Unique  Characteristics:  None 

(35;  0127  (T-37)  2nd  Failure: 

Date  of  Failure:  16  Jun  77 

Base  Repair  Date:  16  .lun  77 

Depot  Repair  Date:  8  Jul  77 

Re-lnstall  Date:  24  Jul  77 

ETI  Hours:  671 

BLS  (d,l,r,r):  0.15 

BLS  (r):  0.05 

DLS:  0.99 

MRS:  $17.00 

Module:  Switching  Unit 

Unique  Characteristics:  None 

( 36 )  #18  (F-lOO)  2nd  Failure : 

Date  of  Failure:  22  Jun  77 

Base  Repair. Date:  23  Jun  77 

Depot  Repair  Date:  7  Jul  77 

Re-lnstall  Date:  23  Jui  77 

ETI  Hours:  417 

BLS  (d,l,r ,r) :  0.18 

BLS  (r):  0.17 

DLS :  0 . 7C 

MRS:  $17.00 

Module:  Switching  Unit 

Unique  Characterlstcs :  None 
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(37)  #U9  (T-38); 


Date  of  Failure.:  24  Jun  '.'7 

Base  Repair  Date:  22  Jul  77 

Depot  Repair  Date:  29  Jul  77 

Re-Install  Date:  3  Aug  77 

ETl  Hours :  696 

BLS  (d.l.r.r):  0.21 

BLS  (r):  0.08 

DLS:  0.30 

MRS:  0.60 

Module:  D  to  A  Converter 

Unique  Characteristics:  D  to  A  converter  was  sent  In 
attached  to  the  digital  assembly  and  could  not  be  repaired 
as  a  part  of  that  assesdtly. 

(38)  »166  (T»-37)  4th  Failure: 

Date  of  Failure:  27  Jun  77 

Base  Repair  Date:  27  Jun  77 

Depot  Repair  Date:  7  Jui  77,  16  Aug  77 

Re-Install  Date:  23  Aug  77 

ETl  Hours :  295 

BLS  (d.l.r.r):  0.35 

BLS  (r);  0.11 

DLS:  5.24 

MRS:  0 

Module :  Analog  Board 

Unique  Characteristics:  Failure  could  not  be  duplicated 
on  first  trip  to  depot.  On  second  trip  three  connectors 
were  resoldered. 

(39)  #129  (T-37); 

Date  of  Failure:  14  Jul  77 
Base  Repair  Date:  14  Jul  77 
Depot  Repair  Date:  26  Jul  77 
Re-lnstall  Date:  3  Aug  77 
ETl  Hours;  715 
BLS  (d.l.r.r):  0.35 

BLS  (r):  0.11 

DLS:  0.08 

MRS:  396.16  (condemn  power  supply) 

Unique  Characteristics:  None 
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Date  of  Failure:  14  Jul  77 

Base  Repair  Dace:  14  Jul  77,  10  Aug  77,  19  Aug  77 

Depot  Repair  Date:  26  Jul  77,  15  Aug  77,  24  Aug  77 

Re-lnstall  Date:  29  Aug  77 

ETI  Hours:  161 

BLS  (d.l,r,r):  0.52 

BI.S  (r):  C.20 

DLS  :  2 . 34 

MRS:  $18.00 

Module:  Switching  Unit  and  Digital  Board 
Unique  Charcterlstlcs  A  broke  wire  was  repaired  In 
switching  unit  at  the  depot.  When  returned  to  'i.rse  the 
digital  asseably  was  foJiid  bad.  It  was  rondemend  at  Depot 
when  returned.  The  next  trip  to  the  depot  It  was  oper.it, -d 
In  a  radio  and  the  failure  was  verified. 


0238  (T-38)  3rd  Failure: 


Date  of  Failure:  24  Jul  77 

Base  Repair  Date:  24  Jul  77 

Depot  Repair  Date:  29  .lul  77 

Re-lnstall  Date:  2  Aug  77 

ETI  Hours:  371 

BLS  (d,i,r,r):  0.10 

BLS  (r) :  0.05 

DLS:  0.31 

MRS:  0 

Module:  Switching  Unit 

Unique  Characteristics:  Preset  disc  rotated  beyond  Its 
normal  position. 


#1112  (1-38)  Phase  II: 


Date  of  Failure:  27  Jil  77 

Base  Repair  Date:  27  Jul  77 

Depot  Repair  Date:  3  Aug  77 

Re-Inst.ill  Date:  24  Aug  77 

ETI  Hours:  108 

BLS  (d,l,r,r);  0.12 

BLS  (r):  0.07 

DLS:  0.59 

MRS:  0 

Module:  Switching  Unit  (Broken  Wire) 
Unique  Chf racterlstlrs:  None 
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(43)  tflOl7  (T-38)  Phase  II: 


Date  of  Failure:  28  Jul  77 

Base  Repair  Date:  28  Jul  77 

Depot  Repair  Date:  3  Aug  77 

Re-Install  Date:  28  Sep  77 

ETI  Hours:  337 

BLS  (d.i.r.r):  0.21 

BLS  (r):  0.06 

DLS:  0.68 

MRS:  2.00 

Module:  Switching  Unit 
Unique  Characteristics:  None 

(44)  #162  (T-37)  2nd  Failure; 

Date  of  Failure:  27  Jul  77 

Base  Repair  Date:  27  Jul  77 

Depot  Repair  Date:  3  Avig  77 

Re-Install  Date:  9  Aug  77 

ETI  Hours :  582 

BLS  (d.i.r.r):  0.10 

BLS  (r):  0.46 

DLS;  0.74 

MSS:  0 

Module:  Power  Supply  and  Switching  Unit  (Broken  Wire) 
Unique  Characteristics:  No  failure  was  verified  In  the' 
Power  Supply.  Broken  wire  repaired  in  Switching  Unit. 

(45)  #1240  (F-lOO); 

Date  of  Failure:  28  Jul  77 

Base  Repair  Date :  28  Jul  77 

Depot  Repair  Date:  9  Aug  77 

Re-Install  Date:  21  Oct  77 

ETI  Hours:  235 

BLS  (d.i.r.r):  0.03 

BLS  (r);  0.25 

DLS:  0.29 

MRS;  0 

Module:  Switching  Unit 
Unique  Characteristics;  None 
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BLS  (r):  0.07 

DLS:  0.30 
KRS:  0 

Module:  Switching  Unit 
Unique  Characteristics:  None 

(A7)  »»95  (T-3e)  Phase  II: 

Date  of  Failure:  9  Aug  77 

Base  Repair  Date:  9  Aug  77 

Depot  Repair  Date:  12  Aug,  77 

Re-Inst.ili  Date:  16  Sep  77 

ETl  Hours :  314 

BLS  (da.r.r):  0.13 

BLD  (r):  0.59 

DLS:  0 

MRS:  0 

Module :  Switching  Unit 

Unique  Characteristics:  Switch  S9  was  loose.  In  the 
process  of  repair  the  volume  control  (R3)  shaft  was 
broken: 

148)  //307  (T-38): 

Date  of  Failure:  10  Aug  77 

Rase  Repair  Date:  10  Aug  77 

Depot  R-^palr  Date:  15  Aug  77 

Re-lnstall  Date:  22  Aug  77 

ETl  Hours:  519 

BLB  (d.l.r.r):  2.67 

BLS  (r):  0.11 

DLS:  0.36 

MRS:  0 

Module:  Transmitter  .lousing  (Broken  Wlr«) 

Unique  Characteristics:  Interniitte.Ttly  Inoperative  after 
40  minutes  <if  operation.  Failure  was  isolated  by  ‘  ’ipli’g, 
on  transmitter  housing. 
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(49)  #1064  (T-38)  Phase  II: 


Date  of  Failure:  24  Aug  77  . 
Base  Repair  Date:  24  Aug  77 
Depot  Repair  Date:  1  Sep  77 
Re-Ins tall  Date:  7  Sep  77 
ETI  Hours:  182 
BLS (d, i , r , r) ;  0.16 

BLS(r):  0.06 

DLS:  1.14 

MRS:  0.30 

Module:  Main  Receiver 

Unique  Characteristics:  None 

(50)  #162  (T-37)  3rd  Failure: 


Date  of  Failure:  29  Aug  77 

Base  Repair  Date:  29  Aug  77,  7  Sep  77 

Depot  Repair  Date:  1  Sep  77,  16  Sep  77 

Re-Install  Date:  26  Sep  77 

ETI  Hours:  619 

BLS (d,i,r,r):  0.41 

BLS(r):  0.11 

DLS:  0.85 

MRS:  396.16  (condemn  Power  Supply) 

Module:  Power  Supply  (Transmitter) 

Unique  Characteristics;  None 

(51)  #166  (T-37)  5th  Failure: 


Date  of  Failure:  29  Aug  77 

Base  Repair  Date:  29  Aug  77,  1  and  16  Sep  77 

Depot  Repair  Date:  21  Sep  77 

Re-Install  Date;  27  Oct  77 

ETI  Hours;  317 

BLS (d,i,r,r) :  0.32 

BLS(r):  0.05 


DLS;  0 

MRS:  $695.84  (Condemn  Analog  Board) 

Module;  Analog  Board 

Unique  Characteristics;  This  module  has  been  sent  to 
the  depot  eight  times.  Four  times  repair  action  was 
taken  and  three  times  it  was  CND.  Module  was 
administratively  condemned  on  21  Sep  77  and  turned 
over  to  Magnavox  for  repair. 
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(52)  #290  (C-:.30)  2nd  Failure; 


Date  of  Failure:  24  Aug  77 
Base  Repair  Date:  24  Aug  77 
Depot  Repair  Date;  22  Sep  77 
Re-Install  Date;  1  Dec  77 
ETI  Hours:  1332 
BLS  (d,i,r,r) ;  0.C2 

BLS  (r) :  0.02 

DLS ;  0.15 

MRS :  0 

Module:  Memory 

Unique  Characteristics:  During  a  check  for  a 
reported  loss  of  preset  frequencies  it  was  noted  that 
the  proper  Guard  Frequency  was  not  present.  The 
modules  was  checked  at  the  depot  on  22  Sep  77  and 
it  was  discovered  that  the  -3  T.O.  procedures 
require!  that  the  Guard  Frequency  be  erased  and 
reprog rsimmed.  Performance  per  -3  T.O.  was 
successfully  run. 

(53)  #31  (T-37)  4th  Failure; 

Date  of  Failure;  27  Sep  77 
Base  i.epair  Date:  27  Sep  77 
Depot  Repair  Date:  18  Oct  77 
Re-Install  Date: 

ETI  Hours:  382 
BLS (d , i , r , r) :  1.57 

BLS (r) ;  0.17 

DLS:  0.43 

MRS:  $695.84  (condemn  analog  baord) 

Module:  Analog  Bo£ird 

Unique  Characteristics:  This  is  the  3rd  failure 
to  the  same  analog  board.  Depot  has  been  unable 
to  identify  cause.  Analog  board  was  administratively 
condemned  on  18  Oct  77  and  turned  over  to  Magnavox 
for  analysis. 


(54)  #109  (F-lOO) : 


Date  of  Failure:  30  Sep  77 
Base  Repair  Date:  30  Sep  77 
Depot  Repair  Date:  27  Oct  77 
Re-Install  Date:  4  Nov  77 
ETI  Hours:  487 
BLS  (d,i,r,r):  0.18 

BLS(r):  0.22 

DLS:  0.11 

MRS :  0 

Module:  Memory 

Unique  Character istics :  Failure  was  isolate'  to  the 


memory  on  30  Sep  77.  Depot  was  unable  to 
duplicate  malfunction.  Upon  return  to  Barnes 
the  original  malfunction  could  not  be  duplicated. 

(55)  #149  (T-38)  -  2nd  Failure; 

Date  of  Failure:  7  Oct  77 

Base  Repair  Date:  7  Oct  77 

Depot  Repair  Date:  18  Oct  77 

Re-Install  Date:  9  Dec  77 

ETI  Hours:  754 

BLS (d, i , r , r) :  0.16 

BLS(r):  0.07 

DBS:  6.79 

MRS:  $11.00 

Module:  Guard  Recei'^er 

Unique  Characteristics:  None 

(56)  »1737  (F-lOO)  Phase  II: 

Date  of  Failure:  29  Oct  77 

Base  Repair  Date:  4  Nov  77 

Depot  Repair  Date:  .'1/A 

Re-lnstall  Date:  12  Nov  77 

ETI  Hours:  212 

BLS  (d,i,r,r):  0.12 

BLS  (r):  0.53 

DLS:  0 

MRS:  0 

Module:  Switching  Unit 

Unique  Characteristics:  Loose  switch  was  tightened 
at  the  base  level. 

(57)  «18  (F-lOO)  3rd  Failure; 

Date  of  Failure;  10  Nov  77 
Base  Repair  Date:  10  Nov  77 
Depot  Repair  Date;  18  Nov  77 
Re-Install  Date: 

ETI  Hours;  529 

BL.S(d,i,r,r)  ;  C.02 

BLS (r) :  0.44 

DLS;  1.24 

MRS;  $15.80 

Module:  Guard  Receiver 

Unique  Characteristics:  None 
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(58)  #748  (T-37)  Phase  II: 


Date  of  Failure:  1  Nov  77 
Base  Repair  Date:  1  Nov  77 
Depot  Repair  Date:  ).l  Nov  77 
Re-lnstall  Date:  IV  Nov  77 
ETI  Hours:  360 
BLS (d,i,r,r):  0.22 

BLS(r) ;  C .05 
DLS:  0.41 

MRS :  0 

Module:  Power  Amplifier- 

Unique  Characterist.-cs :  Main  and  Guard  Receiver  were 
verified  inoperative  at  base  level.  Power  Ainplifie*: 
was  found  bad.  Failure  could  not  be  verified 
at  depot  or  when  returned  to  base. 

(59)  #106  (F-IOC)  2nd  Failure: 


Date  of  Failure:  11  Nov  77 
Base  Repair  Date:  14  Nov  77 
Depot  R<apair  Date:  28  Nov  77 
Re-Install  Date: 

ETI  Hours:  420 
BLS (d,i,r,r):  0.01 

ELD(r) :  0.22 

DLS ;  0.35 

MRS;  0 

Mod-ale:  S.witching  Unit  {bro)cen  wire) 

Unique  Characteriscics :  None 

(60)  # 1042  (T-38)  Phase  II  -  2nd  Failure: 


Datfe  of  Failure:  22  Nov  77 
Base  Repair  Date;  22  Nov  77 
Depot  Repair  Date;  N/A 
Pe-Inst'll  Date:  23  Nov  77 
ETI  Hours:  216 
BLS(d,i,r,r) :  0.31 

BLS(r) :  0 


DLS ;  0 

MRS :  0 

Module:  Power  Amplifier 

Unique  Characteristics:  Power  Amplifier  was  verified 
inoperative,  but  chocked  out  OK  on  rechock. 
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(61)  #0385  (T-38) ; 


Date  of  Failure:  2  Dec  77 
Base  Repair  Date:  2  Dec  77 
Depot  Repair  Date;  7  Dee  77 
Re-Install  Date;  12  Dec  77 
ETI  Hours;  432 
BLS (d, i , r, r) ;  0.15 

BLS(r);  0.05 
DLS;  0.32 
MRS;  0 

Module;  Switching  Unit  (broken  wire) 
Unique  Characteristics:  None 

(62)  #1737  (F-lOO  Phase  II  -  2nd  Failure; 


Date  of  Failure:  22  and  25  Nov  77 
Base  Repair  Date;  1  Dec  77 
Depot  Repair  Date:  12  Dec  77 
Re-Install  Date: 

ETI  Hours:  232 
BLS (d,i,r ,r) :  0.09 

BLS(r):  0.22 

DLS;  0.19 
MRS :  0 

Module:  Switching  Unit 

Unique  Characteristics;  On  22  Nov  77  intermittent 
receiver  was  reported,  checked  OK.  On  25  Nov  77 
no  squelch  quieting  was  reported,  and  was  confirmed 
in  the  shop  on  1  Dec  77.  Depot  was  unable  to 
duplicate  malfunction.  Upon  return  to  Massachusetts 
ANG  the  original  malfunction  could  not  be  duplicated. 

(63)  #311  (T-38); 

Date  of  Failure:  9  Dec  77 
Base  Repair  Date:  9  Dec  77 
Depot  Repair  Date;  19  Dec  77 
Re-Install  Date:  28  Dec  77 
ETI  Hours:  661 
BLS(d,i,r,r) :  0.43 

BLS (r) :  0.10 

DLS :  0.59 

MRS :  0 

Module;  Transmitter  Housing  (broken  wire) 

Unique  Characteristics:  None 
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(64)  »456  (T-:a)! 


Date  of  Failure:  12  Dec  77 

Base  Repair  Date:  12  Dec  77 

Depot  Repair  Date:  1‘)  Dec  7  7 

Re-Install  Date:  29  Dec  77 

ETI  Hours:  451 

BLS  (d, i , r , r ) :  0.11 

BLS  (r) :  0.05 

DLS:  0.31 

MRS;  0 

Module:  Switching  Unit  (broken  wire) 

Unique  Characteristics:  None 

(65)  #1062  (T-37)  Phase  IT: 

Date  of  Failure:  13  Dec  77 

Base  Repair  Date:  13  and  29  Dec  77 

Depot  Repa.'.r  Date:  19  Dec  77 

Re-Install  Date:  10  Jan  77 

ETI  Hours:  368 

BLS  (d,i,r,r):  0.31 

BLS  (r) :  0.08 

DLS:  0.45 

MRS:  0 

Module;  Guard  Receiver 

Unique  Characteristics:  Guard  Receiver  was  sent  to 
depot  for  a  disabled  guard  squelch.  Guard  squelch  adjust 
ment  had  no  effect.  Depot  adjusted  C-42.  Same  problem 
was  present  on  return  to  base.  Depot  was  unable  to  dupli 
cate  proble:n  on  second  trip  and  unit  worked  properly  on 
return  to  base. 

(66)  *1013  (T-38)  Phase  Cl: 

Date  of  Fc.ilure:  13  Dec  7  7 

Base  Repair  Date:  13  Dcjc  77 

Depot  Repair  Date;  19  Dec  77 

Re-Install  Date:  2)  Dec  77 

ETI  Hours:  379 

BLS  (d, i , r, r) ;  0.12 

BLS  (r) ;  0.05 

DLS :  0.19 

MRS:  0 

Module:  Switching  Unit  (broken  wire) 

Unique  Character isti es :  None 
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(67)  >1749  (F-lOO)  Phase  II; 


Date  of  Failure:  16  Feb  78 
Base  Repair  Date:  24  Feb  78 
Depot  Repair  Date;  6  Mar  78 
Re-Install  Date:  17  Mar  78 
ETI  Hours;  349 
BLS(d,i,r,r) :  0.27 

BLS(r):  0.67 

DLS :  0.68 

MRS:  $87,14  (Condemn  TXCO) 

Module;  Analog  Board 
Unique  Characteristics ;  None 

(68)  #1076  (T-38)  Phase  II  -  2nd  Failure; 

Date  of  Failure:  21  Feb  78 

Base  Repair  Date:  21  Feb,  9  Mar  78 

Depot  Repair  Date:  3  Mar  and  17  Mar  78 

Re-Install  Date;  22  Mar  78 

ETI  Hours:  354 

BLS(d.i,r,r)  :  0.33 

BLS(r):  0.07 

DLS :  1.47 

MRS;  $18.00 

Module:  Switching  Unit  (Broken  wire)  and  Digital 
Board 

Unique  Characteristics;  Digital  board  was  sent  to  the 
depot  twice.  The  first  time  a  resistor  was  found 
broken.  The  same  problem  existed  upon  return  to 
base.  On  the  second  depot  trip  U-20  was  replaced. 

(69)  #1574  (C-130)  Phase  11: 

Date  of  Failure:  28  Feb  78 

Base  Repair  Date:  28  Feb  78 

Depot  Repair  Date;  €  Mar  78 

Re-Install  Date:  13  Mar  78 

ETI  Hours:  1166 

SLS(d,i,r,r) :  0.02 

BLS(r):  0.05 

DLS :  1.08 

MRS:  $14.00 

Module:  Guard  Receiver 

Unique  Characteristics :  None 
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(70)  #1112  (T-38)  Phase  II  -  2nd  Failure; 


Date  of  Failure:  16  Mar  78 

Base  Repair  Date;  16  Mar  78 

Depot  Repair  Date:  22  Mar  78 

Re-Install  Date:  29  Mar  78 

ETI  Hours;  352 

BLS (d, i , r , r , ) ;  0.09 

BLS (r) :  0.02 

DLS:  0.53 

MRS;  $18.00 

Module:  Digital.  Board 

Unique  Characteristics:  None 

(71)  #1737  (F-lOO)  Phase  II  -  ’.rc’  Failure; 

Date  of  Failure:  19  Apr  78 
Base  Repair  Date:  19  Apr  78 
Depot  Repair  D.tte;  27  Apr  78 
Re-Install  Date:  18  May  78 
F.TI  Flours:  318 
BLS(d, i,r,r) :  0.08 

BLS  (i  )  :  0.13 

DLS ;  0.65 

MRS:  $4.40 

Module:  Switching  Unit 

Unique  Characteristics:  None 

(72)  #1017  (T-38)  Phase  II  -  2nd  Fai lure : 


Date  of  Failures:  26  Apr  78 

Base  Repair  Date:  26  Apr  78 

Depot  Repair  Date:  11  May  78 

Re-Install  Date:  17  May  78 

ETI  Hours:  594 

BLS (d, i , r , r) :  0.18 

BLS ( r) :  0.04 

DLS:  0.27 

MRS :  0 

Module:  Switching  Unit  (Broken  Wire) 

tinique  Chara'^^’t  er  i  s  t  i  cs  :  None 
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® •  ETI  Failures ; 


RT  Serial  Number: 
Aircraft  Type; 

Date  Discovered; 

Plying  Hrs  with  Bad  ETI 
Adjusted  Operating  Hrs; 


Date 

RT  S/N 

15  Mar  76 

142 

15  Mar  76 

158 

19  May  78 

329 

29  May  76 

340 

29  May  76 

285 

6  Aug  76 

473 

27  Sep  76 

316 

28  Oct  76 

456 

Oct  76 

755 

109 
P-lOO 
Mar  76 
:  3.5 

5 

114 
P-100 
Mar  76 

2.4 

4 

134 

T-37 

31  Mar 
68.5 

81 

166 

T-37 

76  180ct76 
29.4 

33 

169 

T-37 

310ct78 

54.7 

61 

Pailures : 

Phase  I 

Type  Aircraft 

Remarks 

T-38 

C-130 

C-130 

C-130 

C-130 

F-lOO 

T-38 

T-38 

C-130 


Guard  Receiver 
Tone  Condition 
Modulation 
Excessive 
Tone  Condition 
Tone  Condition 
No  RF  Output 
No  Transmitter 
Output 

Pre-Set  Mode  Erratic 


RT  S/N 


18  Jan 

77 

912 

22  Mar 

77 

912 

28  Jan 

77 

1013 

2  Feb 

77 

1042 

Feb 

77 

1560 

25  Jan 

77 

t  *  4  6  4  6 

Phase  II  Type  Aircraf t 
T-37 
T-37 

T-38 

T-38 

C-130 
1337  F-lOO 


Remarks 


Trans  Freq  Erratic 
and  unstable  Mx  CND 
Preg  .025  sets  up  on 
channel  9;  will 
not  erase  or  accept 
another  freq. 

Will  not  accept 
Freq  on  channels 
11-15  I 

Trans  freq  drifts 
all  freq  and 
all  channels 
Transmitter  + 

P.S.  Bracket 
Connector  insert 
improperly 
aligned  and 
insufficient 
slack  in  harness 
leng th 
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D.  Other  Failures; 


Date 

RT  S/N 

Type  Aircraft 

Remarks 

27 

Mar 

76 

106 

r-lOOD 

N/B-W/B  Sw  Position 
Improper 

20 

Apr 

76 

180 

T-37 

Depot  CND 

1 

Jul 

76 

509 

P-IOOD 

Depot  CND 

20 

Jul 

76 

15 

C-130 

Bend  Squelch  Switch 

2 

Aug 

76 

352 

T-38 

Removed  as  Sample 
Suspect  CTI  Problem 

25 

Aug 

76 

274 

T-38 

Removed  as  Sample 

21 

Sep 

76 

114 

F-IOOD 

Depot  CND 

12 

Oct 

76 

161 

T-37 

Blown  5  amp  fuse 

23 

Oct 

76 

158 

C-130 

Depot  CND 

21 

Dec 

76 

1286 

P-130 

Cracked  Indicator 

Window 

25 

Feb 

77 

1688 

F-lOO 

Rec.  INOP-Water  satura¬ 
tion.  Dried  out-opera¬ 
tion  OK 

21 

Apr 

77 

1320 

F-lOO 

Preset  Channels 

INOP  -  Broken  lead 
in  ARC  wiring 


17 

May 

77 

1772 

F-lOO 

Rec  INOP-water 
saturation-dried  out 
operation  OK 

9 

Dec 

77 

1063 

T-38 

Tenths  Digit  Indicator 
Wheel  does  not  move. 
Possible  user  abuse. 

27 

Dec 

77 

1656 

F-lOO 

Rad io  removed  f  rom  bCCV 
Sample  due  to  A/C 
accident 

5 

Jan 

78 

998 

T-37 

No  detent  on  Preset 
Channel  Selector. 
Possible  user  abuse. 

15 

Apr 

78 

1560 

C-130 

Radio  removed  from 

LCCVT  Sample  due  to 
A/C  accident 
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LCCVT  radios  phase  I 


ii 


Randolph  T-37va.12) 


RT 

Serial  # 

Date  Installed 

FH/MG 

CUM/FH 

OH/IVI 

OH/CUM 

Failure 

Aooon 

16  Dec  75 

37.3 

523.0 

40 

579 

2 

A00021 

30  Jan  76 

10.6 

?06.7 

12 

347 

4 

A00046 

16  Mar  76 

11.5 

654.7. 

13 

731 

1 

A00056 

16  Mar  76 

2.9 

651 .4 

4 

730 

0 

A00127 

12  Feb  76 

31.5 

742.5 

37 

822 

2 

A00129 

12  Feb  76 

34.4 

737.5 

40 

819 

1 

AGO 134 

23  Oan  76 

11.0 

592.6 

14 

776 

1 

A00150 

26  Jan  76 

13.2 

735.1 

14 

820 

1 

A00161 

17  Mar  76 

26.0 

712.4 

30 

304 

0 

AGO 162 

16  Mar  76 

15.8 

642.4 

10 

717 

3 

AQG166 

16  Mar  76 

13.3 

284.7 

I'l 

319 

5 

AGO 169 

15  Mar  76 

15.6 

682.0 

18 

755 

2 

AG0180 

19  Apr  76 

44.4 

680.2 

48 

756 

1 

AGG199 

19  Apr  76 

38.9 

600.3 

43 

673 

0 

AGG213 

19  Apr  76 

3.9 

505.9 

__5 

579 

0 

TOTALS 

310.3 

9151.4 

352 

10227 

23 

..*1 
r  j 


Randolph  T>38  (1.24) 


A00142 

13  Sep  76 

6.4 

534.5 

7 

655 

0 

A00149 

26  Mar  76 

9.5 

607.2 

13 

764 

2 

A00225 

8  Mar  76 

24.7 

306.5 

30 

370 

0 

A00238 

28  Oct  76 

9.3 

400.8 

18 

490 

3 

A00250 

13  Oct  76 

1.7 

605.8 

6 

751 

0 

A00307 

/  Sep  76 

16.6 

435.9 

20 

540 

1 

A0031 1 

15  Sep  76 

8.6 

532.0 

11 

659 

1 

A00313 

28  Sep  76 

26.8 

469.8 

35 

589 

0 

A00334 

2  Nov  76 

54.7 

433.0 

65 

534 

1 

A00357 

2  Nov  76 

0.0 

429.6 

0 

521 

0 

A00385 

29  Nov  76 

20.3 

369.1 

26 

452 

1 

A00386 

2  Nov  76 

4.9 

489.8 

7 

618 

0 

800456 

17  Dec  76 

3.7 

356.2 

4 

450 

1 

B00655 

29  Dec  76 

19.8 

358.2 

27 

440 

1 

B00658 

2  Nov  76 

11.8 

509.0 

15 

635 

_0 

TOTALS 

218.8 

6837.2 

284 

8468 

11 

gs 


LCCVT  RADIOS  PHASt  I  {cont'd) 

Barnes  F-1Q0  (T.4-8) 

RT 


Serial  # 

Date  Instal led 

FH/MO 

CUM/FH 

OH/wQ 

OH/ Cl  If' 

Failures 

A00018 

18  Dec  75 

1 .8 

374.0 

4 

533 

3 

A00106 

25  Mar  76 

0.0 

283.2 

0 

420 

2 

A00109 

11  Mar  76 

10.1 

362.7 

16 

532 

1 

A00114 

12  Mar  76 

1.5 

348.9 

4 

518 

9 

A00251 

29  Jun  76 

14.7 

2«6.0 

21 

402 

3 

A00473 

18  Aug  7b 

17.7 

278.7 

30 

418 

0 

A00509 

30  Jjn  76 

6.3 

249.9 

n 

371 

0 

A01240 

23  Oct  76 

14.9 

189.3 

21 

275 

1 

A01286 

28  Oct  76 

4.4 

238.3 

8 

352 

0 

A01320 

29  Oct  76 

18.2 

249.7 

28 

370 

0 

TOTALS 

89.6 

2840.9 

143 

4191 

10 

Little  RocKC'.130  . 

A00015 

15  Mar  76 

43.2 

1027.7 

64 

1487 

0 

#00044 

1  Mar  76 

74.9 

1  102.2 

105 

1800 

0 

A00158 

21  .lul  76 

88.3 

260.4 

126 

456 

1 

A00170 

22  Apr  76 

0.0 

909.1 

0 

1319 

1 

A00206 

21  Apr  76 

31  .2 

920.4 

48 

1497 

0 

A00285 

20  Jul  76 

20.1 

813.0 

30 

1318 

0 

A00290 

19  May  76 

82.4 

985.6 

121 

1503 

2 

A00295 

19  May  76 

17.3 

753.4 

?5 

1211 

0 

A00329 

2  Jul  7v> 

0.0 

904.8 

0 

1412 

0 

A00340 

2  Jul  76 

69.3 

788.1 

92 

1210 

1 

A00713 

29  Sep  76 

79.4 

751.2 

105 

1228 

0 

A00728 

30  Sep  76 

0.0 

515.2 

0 

883 

0 

A00814 

22  Sep  76 

71.5 

649.0 

111 

1480 

0 

A00863 

5  Nov  76 

90.3 

838.5 

112 

1214 

0 

A00874 

29  Sep  75 

61 .9 

706.9 

85 

1097 

0 

A00882 

6  Oct  76 

89.6 

766.9 

122 

1254 

0 

A01032 

30  Sep  76 

94.0 

900.3 

138 

1377 

0 

AO 1322 

22  Oct  76 

5.2 

635.5 

7 

966 

0 

A01395 

5  Mar  77 

74.1 

697.7 

10? 

1065 

0 

A  01 400 

5  Nov  76 

110.8 

776.4 

_J66 

1208 

_g_ 

TOTALS 

1104.3 

15702.3 

1559 

24985 

6 

COMBINED  TOTALS 

1723.0 

34531.8 

2338 

47871 

49 

R6 
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LCCVT  RADIOS  PHASE  II  (con't) 


RT 

Serial  It 

B007A8 

B0081A 

B00852 

B00901 

B00912 

B00951 

B00998 

BOIOOO 

B01007 

BOlOlO 

B01040 

B01062 

B01091 

B01129 

B01143 


Date  Installed 

FH/MO 

CUM/FH 

OH/MO 

OH/CUM 

Failures 

20  Jan  77 

1.2 

510.4 

2 

574 

1 

20  Jan  77 

26.6 

540.8 

29 

595 

0 

20  Jan  77 

36.7 

671.1 

39 

746 

0 

20  Jan  77 

30.5 

529.3 

31 

567 

0 

26  Hay  77 

15.7 

477.7 

19 

528 

0 

20  Jan  77 

5.0 

626.5 

5 

690 

0 

20  Jan  77 

18.2 

690.1 

19 

762 

0 

20  Jan  77 

7.7 

557.2 

8 

623 

0 

20  Jan  77 

26.2 

559.3 

31 

600 

0 

20  Jan  77 

2.7 

512.4 

4 

576 

0 

1  Mar  77 

2.5 

345.1 

3 

380 

0 

1  Mar  77 

26.7 

539.9 

29 

615 

1 

1  Mar  77 

18.4 

595.1 

20 

655 

0 

7  Mar  77 

5.1 

561.6 

8 

627 

0 

7  Mar  77 

24.6 

643.6 

26 

705 

1 

247.8 

8340.1 

273 

9243 

3 

Randolph  T-38  (1.23) 


B00826 

13  Jan  77 

22.9 

682.2 

27 

832 

0 

B00880 

13  Jan  77 

30.0 

613.6 

37 

768 

0 

B00895 

25  Jan  77 

26.4 

500.1 

34 

622 

1 

B00953 

25  Jan  77 

19.9 

598.4 

26 

745 

0 

B00963 

17  Jan  77 

16.2 

528.8 

21 

656 

0 

B01013 

19  May  77 

4.3 

218.6 

7 

511 

1 

B01017 

2  Feb  77 

10.1 

523.8 

13 

639 

2 

B01042 

29  Mar  77 

20.6 

374.5 

26 

458 

2 

B01052 

2  Feb  77 

14.2 

550.2 

18 

683 

0 

B01055 

22  Feb  77 

0.0 

490.4 

0 

597 

0 

B01063 

3  Mar  77 

5.9 

433.8 

8 

536 

1 

B01064 

1  Mar  77 

29.8 

473.2 

36 

570 

1 

B01076 

1  Apr  77 

16.7 

355.2 

21 

491 

2 

B01093 

30  Mar  77 

3.1 

483.0 

5 

597 

0 

B01112 

8  Apr  77 

66.4 

390.1 

83 

484 

2 

TOTALS 

286.5 

7455.9 

362 

9189 

12 

87 


LCCVT  RADI3S  PHASE  II  (concluded) 


Barnes  F-IOOD/F  (1.47) 


RT 

Serial  It 

Date  Installed 

FH/MO 

CUM/FH 

OH/MO 

OH /CUM 

Failure  s 

A01650 

U 

Jan 

77 

23. S 

222.2 

33 

317 

1 

A01656 

27 

Jan 

77 

0.0 

168.9 

0 

257 

1 

A01667 

25 

Jan 

77 

0.0 

296.0 

0 

445 

0 

A01688 

11 

Feb 

77 

3.6 

240.9 

7 

344 

0 

A01720 

22 

Mar 

77 

17.2 

242.4 

28 

355 

0 

A01737 

28 

Mar 

77 

22.8 

253.5 

31 

363 

3 

A017A2 

18 

Jan 

77 

15.6 

292.9 

23 

436 

0 

A01749 

10 

Feb 

77 

4.7 

300.5 

6 

438 

1 

A01772 

17 

Feb 

77 

18.5 

295.0 

26 

4  34 

0 

A01795 

1 

Feb 

7/ 

_20_^6 

318.2 

30 

464 

0 

TOTALS 

126.5 

2630.5 

184 

3858 

6 

Little  Roc*. 

C-130  (1. 

IZi 

A01423 

26  Jan  77 

102.3 

1143.9 

177 

1788 

0 

A01444 

24  Jar.  77 

89.4 

665.8 

154 

1081 

0 

A01452 

27  Jan  77 

92.3 

1037.2 

155 

1607 

0 

A01480 

27  Jan  77 

53.2 

748.3 

93 

1187 

0 

A01512 

27  Jan  77 

78.6 

898.3 

128 

1447 

0 

A01521 

27  Jan  77 

54.9 

1154.8 

89 

1776 

0 

A01527 

24  Jan  77 

35.8 

955.7 

56 

1555 

0 

A01531 

28  Jan  77 

297.6 

977.2 

99 

1176 

0 

A01535 

25  Jan  77 

72.3 

1046.8 

118 

1701 

0 

A01559 

24  Jan  77 

135.8 

1179.6 

222 

1795 

0 

A01560 

4  Aug  77 

0.0 

565.9 

0 

866 

0 

A01570 

24  Jan  77 

52.1 

856.4 

84 

1398 

u 

A01574 

27  Jan  7.' 

90.4 

977.9 

156 

1607 

I 

A01580 

9  Mar  77 

10.5 

888.9 

16 

1375 

1 

1585 

27  Jan  77 

65.7 

1050.1 

106 

1647 

0 

AO.  600 

26  Jan  77 

98.3 

773.2 

165 

1267 

0 

A01601 

25  Jan  77 

69.3 

837.2 

114 

1292 

0 

A01612 

26  Jan  77 

84.9 

1201.5 

139 

2037 

0 

A01618 

25  .ian  77 

80.  3 

976.8 

135 

1522 

(> 

AO 1648 

21  Mar  77 

50^4 

702.5 

_ ^83 

_117  3 

0 

TOTALS 

1614.1 

18638.0 

2289 

29297 

') 

COMBINED  TOTALS 

2274.9 

37064.5 

3108 

51587 

AD-A090  766 
UNCLASSIFIED 


AERONAUTICAL  SYSTEMS  OlV  MRI6HT-PATTERS0N  AFB  OH  F/6  17/2.1 
LIFE  CYCLE  COST  VERIFICATION  TEST  FOR  USaF  UHF  AM  RADIO  AN/ARC— ETC(U) 
DEC  78  J  A  FOSHElHf  F  T  MCGREGOR 

ASD-TR-78-42  NL 
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ppruious 

FI  V  IMG 
HOUPS 

FL VIHG 
HiHlPS 

CUH 

FLVIhO 

HOUPS 

PPFMIOUS 

OfFF 

HUUFS 

f.FCP 

HOUPS 

CUH 

orf  p 

HOUPF 

PAT  Ui 

CUH 

INSTALLS 

ppruious 
FAIlhf  £' 

FAIllPES 

ci; 

FH!l 

PPMOOLPH  T-37 

:0771 . 

0  . 

70731 . 

23011. 

0. 

2301 1 . 

1  .  1  1 

57. 

27. 

0. 

o  ^ 

h#»TMkP  T-?7 

0. 

18745. 

18587. 

0. 

18597. 

1  .  1  1 

70 . 

0  . 

3u  . 

t'Hr'CHiLPM  T-2ii! 

0  . 

2438. 

2996. 

0. 

2^9e.. 

1 .  .'7 

1b. 

1 . 

0. 

r*ELLli  T-?? 

»..37t1. 

0. 

8370. 

7835. 

0. 

7835. 

1 . '  7 

u. 

16. 

0. 

EnPf^rs  F-IOO 

3931  . 

0  , 

3931  . 

577“*. 

0. 

c.  -7;*o  ^ 

1  . 47 

1  I  . 

0. 

4  . 

510U:’  CITV  F-lftO 

sr."*!-:. 

0. 

3776. 

5554. 

0. 

5554. 

1.4^ 

0. 

t. 

0. 

SlOUi'  FALLS  F-tOO 

0  . 

4329. 

«  3e*4 . 

0. 

63''4. 

•  .  47 

0. 

1  1. 

0. 

1  . 

SPPIAGFIFLC  F-I0i« 

.•?S3. 

0 

75S3. 

1  1147. 

0. 

!  n  ‘1 7 . 

1.4,'' 

26. 

17. 

l> . 

17. 

TUCSOA  F-tOO 

7413. 

0  . 

7413. 

10897. 

0  . 

10297. 

1  .47 

1  ?. 

1  1  . 

r 

1  . 

LITTLF  FOCF  C-130 

79037. 

u. 

79827. 

t26'^25. 

0 . 

t2t925. 

1 . 57 

1  24 . 

U  . 

7  . 

DVeSS  C-130 

80710. 

0. 

88710 . 

140  1 1:2 . 

( , 

140 162. 

1  .!7 

1  0  3. 

1 

0  . 
c. 

2  1  . 

FAPbO  F-IOl 

7089. 

u . 

70  89. 

84  3b. 

0. 

84  36. 

I  .  !«• 

21  . 

!  1  . 

POPtl  AM('  F-101 

871  1  . 

0. 

8711. 

1  0  366 . 

0. 

I0  3br.  . 

1.1? 

20  . 

12. 

hlAOAf-A  F-!(i1 

8178. 

0. 

8178. 

9729. 

0. 

9729 . 

1.19 

18. 

:o. 

(' . 

2l.  . 

TVMDALL  F-101 

55b3. 

(1. 

5563. 

t  Si  (1 . 

0 . 

6620. 

1.14 

1  2. 

0. 

2  . 

6PU$0M  H-37 

3917. 

0  . 

3917. 

4387. 

0. 

4  387. 

1.1. 

18. 

8.  p 

0  . 

® . 

BALllAOFF  A-37 

3987. 

u . 

398’. 

MH4?. 

0. 

4443. 

1  .  1  . 

♦0. 

7  .* 

0. 

SVPHCl'SS  H-37 

3458. 

0. 

3456. 

3871 . 

0. 

367 1  . 

1.1. 

8. 

3. 

0  . 

3 . 

PAPrSC'ALt  h-37 

3788. 

0. 

2788. 

3098. 

0. 

7098. 

1 . 1 : 

6. 

5. 

(1 . 

*  . 

SHAW  0-> 

17515.  . 

0. 

I7r.i5. 

24571 . 

0. 

24521 . 

1 . 40 

2<*. 

26. 

(1. 

2c  . 

TPUA.y  0-> 

9830. 

0. 

9820. 

1 3748. 

0. 

13748. 

I  .40 

le. 

9. 

1' . 

WHITE  FlPINS  0-J 

9003. 

Cl. 

9U02. 

1  26L'3. 

0. 

I2t03. 

1  .  4  M 

.'0. 

7. 

0  . 

PEOPIA  0-? 

9154. 

(1 . 

9154. 

I36:l-.. 

0. 

12818. 

1  .40 

21  . 

5 . 

0 . 

SAlTinOPF  0-? 

:'83b. 

0  . 

:e38. 

397u . 

0. 

3970 . 

1  .“0 

(' . 

• 

TUCSOH  H-7 

9081 . 

0  . 

<■081  , 

12713. 

(• . 

12713. 

1  .  40 

17. 

17. 

18. 

0. 

1  8. 

OAUIS  iiOHTHAh  A-7 

1883. 

.  0. 

1883. 

2T-3b. 

0. 

2e.3b. 

1  .40 

0 . 

SIOUX  CITY  H-7 

1  849. 

*  0 , 

1849. 

2589 . 

0. 

2589. 

1  .  4'1 

,10. 

0 . 

0 . 

SIOUX  ffiLLS  A-7 

10S3. 

(:  . 

1082. 

1 5 1  . 

0. 

1515. 

1  .40 

10.  •  • 

0  . 

0 . 

OAUIS  HOMTHAH  A- 1 0 

10975. 

u . 

10  975. 

;  35  2?. 

0. 

136;'?. 

1 . 2  b 

26, 

0 . 

7? . 

HFL'  :s  A-IO 

1788. 

0  . 

1788, 

2250 . 

0. 

2250. 

1 . 2t 

1H. 

2. 

0  . 

7. 

HFLL 'S  F-5 

13533. 

0. 

13533. 

I5  4S6. 

u. 

18948. 

1  .  4  '• 

42. 

44. 

0. 

44. 

^AP60  F-M 

0. 

0. 

0. 

0. 

0. 

0. 

1  .  40 

0. 

0. 

0. 

Cl . 

TOTALS 

774014, 

0. 

374014. 

532343. 

0. 

532343. 

JtB. 

0  . 

3t9. 

PTBf*  tttJ. 

PHPSF  I  PPC-  «H  ICC  flElO  PyPEPIEMCE  fs  Of  17  JOH  78 


ppruious 

FLVIH6 

HOUPS 

FLVIH6 

HOUPS 

CUH 

FLVIMli 

HOUPS 

PPFUIOUt 
Off  F 

MOIIf  < 

OPf  P 

MOJPS 

CUH 

OFfF 

HOUFS 

PAT  in 

CUH 

IMVTAllc, 

pPFutnus 

FRiLUPfS 

FhIU'PFS 

CUH 

FR-L'  ' 

PAHOOlPH  T-37 

9152. 

0. 

9152, 

10227. 

0. 

10227. 

1 .12 

0. 

23. 

0. 

23. 

PAMOOLPH  T-38 

6837. 

0. 

b037. 

8  4  ♦8, 

0. 

8468. 

1 ,24 

0. 

I  1 . 

0. 

1  1 

AAPHfS  F-IOO 

264  1. 

u . 

2841  . 

4  1  <•1  . 

0. 

4191 . 

1 ,46 

0. 

10. 

0. 

lO 

little  corx  C-130 

15702. 

0. 

15702. 

24  96*'. 

0. 

24985. 

1.59 

0. 

5. 

0. 

TOTALS 

34532. 

0. 

34532. 

47671 . 

0  , 

47671 . 

0. 

44. 

0. 

49. 

PTBF-  »77. 

PHPSf  II  PPC-ICS  ICP  FlElO  EvpfPiri'rE  BS  OF  17  JUN  78 


/ 

PPFUIOUS 

FLVIH6 

HOUPS 

FlVlHt. 

HOUPS 

CUH 

FLVIHG 

HOUPS 

PPFMIOUS 
Of  f  P 
HOUPS 

OPFP 

HOUPS 

CUH 

OPfP 

HOUPS 

PATIO 

CUH 

IHSTAILS 

PPEUIOUS 

FAIll'FFS 

FATIUPFS 

f  UH 
f  fi  11 IJ 

PAHOOlPH  T-37 

8092. 

248. 

8340. 

6970 . 

273. 

9243. 

1 .  1  1 

15. 

3. 

0. 

;» , 

PANt'OlPH  T-38 

71^9. 

r87. 

7456. 

F:P2/. 

362. 

9189. 

1  . .  i 

15. 

12. 

0  . 

T2. 

CAPf'F5  F-IOO 

.505. 

I.-'c  . 

2631  . 

7674. 

184. 

7P5A, 

1  .«7 

4. 

b. 

0. 

^ . 

littli  focf  c-i.o 

170 <4 . 

Ibis. 

I8b38. 

27iiMt . 

:;89. 

29247. 

1.57 

19. 

2. 

0. 

2. 

TOTALS 

34740. 

2275. 

370.5. 

484 7^. 

3IOf . 

515P7. 

58. 

?y. 

0. 

^  1  _ 

I 


WEIGHTED  SPARES  COST  (REMOTE  RADIOS)  PHASE  I 
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WEIGHTED  SPARES  COST  (PANEL  RADIOS)  PHASE  II 
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WEIGHTED  SPARES  COST  (REMOTE  RADIO)  PHASE  II 
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Tf»E:LE  0.0  TIJMMhPV  PHASK  II  17  jun  78 

COST  ELE'MFMT  STPhICHT  r  D  I  C  uijUTf:  j.  i 


Hf  OU 1  C-.  I  T  I  OH 
PFHOTE 
E  hHFL 


4? I tO  7  t  0 . 0  0 
5:550  730  .  '■  i.i 


3  0  H  1  5  I.I  I)  y  .  i; 
5 1 H  :■  j  r ' , . 


TOTOL  .H 


H  .'5  0  1  0  'j  H  0  .  I.I  I.I 


I  CSC 


IHITIPL  LOO 


PEHOTE 

S 1  A  1  A  A .  0  0 

up:. 

PANEL 

1  541154 .  nil 

1  1^  ■ 

TOTAL  .  I 

F  r  3 1-  ?  3 . 0  1 1 

5  F 

PE CUP PING  LOG 

PEHOTE 

1  3533  1  F.  1;  0 

PANEL 

'  7^  ^  K  '-  0 

1  1 .. 

T  0  T  AL  .  P 

1  57.‘'‘'  S-A  .  0  0 

I  .  u 

TOTOL  LCC 


■  t  7 1 


till-'-.. 


TABLE  1.0  SUMMHPV  FOP  PEHOTE 


COST  ELEHENT 

■FTPAIi.MT  { 

L'l'iCOUNTED  ! 

ACOUISITION 

4  7  I  F  0  '  1  0  .  I.I  0 

■  1.  A  1  II  II  .  1 1  0 

INITIAL  LOG. 

5  1  M  1  ■  j  Cl  _  ij  1 : 

1^  1  3  .  '  n 

PE CUP PING  LOG 

1  35  3  ^ 1 b. 0  0 

7  37  A  :•  A  .  I.I  ii 

TOTAL  LCC  PEHOTE 

A HO  33775. 00 

■' r  0  r  j‘  (' .  1.'  u 

TABLE  7.0  ACOUIS ITIOH  PEHOTE 


COST  ELEHEHT 
HAPDUAPE 
INITIAL  DATA 
TPAININ6 
AAE 

"EPIF  TEST 
TOTAL 


STPhICHT  I 
H  )  I  !  I  -FT. t 


1 11 554  t  . 
570'^'VA. 
L  0  A  ■  5  S . 


^  7  1  b  0  .'  )  0  .  IJ  M 


[iISCOUH'^FL'  f 
3  5  H  (I  S  1  .  I !  1 1 
1  SS3I'  '■ 

1  0  1*1  b  C  !:■ 

^  S  F  S  J  3 
1  1 1 F  ? 


I, 

I.I  Ti 
M  n 


3  r.  'i  i  3  0  0  7  .  Ill' 


TABLE  3.0  INITIAL  LOG  PEHOTE 

i.PFr  FLEHENT  TPAI'  HT  f 


HMTIAL  IFCH  L'mTP 
I  TEH  INTPO 
It*  IT  ■:  PAPES 
E'  E  E'  E'  I.I  DATA 

TOT  ml 


I  'I 


J'  3  7  ■  r-  b  .  T 
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TABLE  H.O  PECLipPIl-ir,  LOG  REMOTE 

♦  ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦it  ♦♦♦♦♦♦♦  ♦♦♦♦♦♦♦ 


COST  ELEMENT 

straight  r 

DISCOUNTED  i 

TECH  DATA  MOT 

7  1 .  ■  0  0  .  0  0 

4590  7 ,  ij 

ITEM  MOT 

503773.  i.'O 
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I'EPIF  MAI  NT 
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I  ?*:*»:•  •:■  7  •  ij 
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TABLE  f.O  '^UMMARV  PANEL 


COST  ELEMENT 

STRAIGHT  t 

DISCOUNTED  1 

ACOUISIT  ION 

5850730 , 00 
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INITIAL  LOG 

154454.00 
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TABLE  B..0  ACOUISITION  FOP  PANEL 

♦  ♦♦♦♦♦♦4f4444*»44*;*4**#*;4*****»*'**»»**444**4i»»**44»*4***44***4i***'*#*4*4 

COST  ELEMENT 

STRAIGHT  t 

DISCOUNTED  t 

HARDWARE 

5730777.00 

5079437.00 

"ERIF  TEST 

39953. 00 

33773. 00 

TOTAL 

5850730 . 00 

5 14  3710. 0  0 
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TABLE  ".0  INITIAL  LOO  PANEL 

COST  ELEMENT  STRAIGHT  T  DISCOUNTED  i 

INITIAL  SPARES  154HSH.(iO  147350.00 
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TABLE  S.O  PE  CUPP  I  NO  LOO  PANEL 

rnST  ELEMENT  STPAIONT  t  DISCOUNTED  f 
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APPENDIX  F 


LIFE  CYCLE  COST  MODEL 


LCC„  =  Acquisition  Costs  (A  )  +  Initial  Logistj.es  Costs 
"  (ly)  +  Recurring  Costs  (R^) 


ion 


REPROCUREMENT  DATA  COSTS 


INITIAL  TECH.  DATA  MGT.  COSTS 

(NO.  PCS.  TECH  DATA)  (NO.  CYS)  (COST/PG.  FOR  REPRO  & 


INITIAL  ITEM  MGT  COSTS 

$104  "P"  coded  i 

*■  n  =  no.  of  new  "P’’ 


INITIAL  SPARES  COSTS 

(MEOH/MTBF)  X  weighted  spares  cost/failure 
WHERE;  weighted  spare  cost/failure  3  ^ p.;^  v  KA j 


MEOH  = 


MTBF  = 

Ri  = 
n  = 
X  = 


NS,  = 


Monthly  Equipment  Operating  Hours 

Mean  Time  Between  Failure 

Failure  rate  for  replaceable  unit 

Uriit  price  of  replaceable  unit  1 

Number  of  replaceeible  units 

Failure  rate  of  total  radio  set 

Stockage  objective  = 

0.33  if  repaired  at  base 
3.00  if  repaired  at  depot 
18.00  if  condemned 


i 


ADM  ;  .  ) 


tem 
i  terns 


)]/' 
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RECURRING  TECH  DATA  MGT 

(NO.  PGS  TECH  DATA)  (COST/PG  FOR  FILE  MAINT)  (PIUP/12) 
PIUP  =  Projected  Inventory  Usage  Perxod  in  Months 

RECURRING  ITEM  MGT  COSTS 

($104)  (PIUP/12)  (NO.  OF  NEW  "P"  CODED  ITEMS) 


REPLENISHMENT  SPARE  PARTS  COSTS 


(meoh\ 

XMTBF/  V 


AVG  DOLLAR  VALUE  OF  CONDEMNED  UNITS 1 
CONDEMNATION  / 


102  COND 


WHERE:  avg  $  value  of  condemned  units/cond  = 


WHERE:  COND  =  X  Xi 

i=l 


MEOH  =  Monthly  Equipment  Operating  Hours 
MTBF  =  Mean  Time  Between  Failure 
r  =  Number  of  units  condemned  at  failure 
Xl  =  Failure  rate  of  replaceable  unit  i 
P^  =  Unit  price  of  replaceable  unit  i 


MAINTENANCE  COSTS  =  MAINTENANCE  COSTS  FOR  VERIFIABLE 
FAILURES  +  MAINTENANCE  COSTS  FOR  UNVERIFIABLE 
FAILURE? 


CONTINUED 
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MAINTENANCE  COST  "OR  UNVERIFIABLE  FAILURES 


EXPECTED  NO.  OF 
UNVERIFIABLE 
PER  RADIO  FOR 
PIUP  / 


NO.  RADIOS]  1.! 
PROCURED  /V 


BASE  LABOR  STD 
TO  DETECT,  ISOLATE 
REMOVE,  REPLACE  / 


BASK  I.ABOR  I  ( 
KATE  /  I 


MAINTENANCE  COST  FOR  VERIFIABLE  FAILURES 


EXPECTED  NO.  OF^/QTY  THIS 
FAILURES  PER  1 1  PROCURE- 
RADIO  FOR  PIUpA  KENT 


LABOR  COST 
PER  FAU.UR 


WHERE:  Expected  no.  of  fallures/radlo  for  PTUP 


WHERE:  Expected  usage  of  each  Radio  =  (PIUP) 


lo  for  PTUP  =  (expected  UsaeA  f\ 
\of  each  radio  J  \  ) 

/hrs  of  operationVqty  of  \ 

(PftP)  pgR  RADIO/ llNSTALLy 

QTY  TiiJS  PROCUREMENT 


WHERE:  MTBF 


k 

j=l 


WHERE:  Labor  Cost  per  Failure  =1  LABORHiTO  DETECT,  ISOLATE) -H  STD  TO 


BASE  LABOR  STD 


EMOVE,  KEPIACE 


BASE  LABORl 


REPAFR 


DEPOTA/DEPOT  I.ABO 
labor)!  STD  TO 
RATE  /VrEPAIR  / 


WHERE:  Transportation  Cost 


WHERE:  Material  Cost  Per  Failure  ;  X  P;.  X  MRJi^/ \ 

WHERE:  Transportation  Cost  Per  Failure  =  (;•)  (sh^enr*) 

(1.285)  (Avg  Shipping  Rate)J 

WHERE:  Avg  Wt  per  Shipment 

j  “  No.  ol  replaceable  units  that  will  be  repaired  at  depot 

k  ■  No.  of  replaceable  units  In  work  breakdown  structure 

n  "  Total  number  of  replaceable  units 

Xl  -  Failure  rate  of  replacc.able  unit  i 

Pi  »  Unit  price  of  replaceable  unit  1 
MRSl  =  Material  repair  standard  for  replaceable  unit  1 
W1  "■=  WelgFit  of  replaceable  unit  1 
^  «  railiir*’  rate  of  radio  '.et 


"alliir*’  rate  of  radio  '.et 


APPENDIX  G 


LESSONS  LEARNED 

The  lessons  learned  from  the  AN/ARC- 16 4  VHP  Radio,  Life 
Cycle  Cost  Verification  Test  are  documented  in  this  paper. 

They  have  been  divided  into  the  following  four  broad  categories; 

1.  Potential  benefits/problem  areas 

2.  Test  site  recommendations 

3.  Miscellaneous  recommendations 

4.  Other  benefits 

1.  POTENTIAL  BENEFITS/PROBLEM  AREAS 
a.  Verification  Test  Monitoring 

A  great  deal  of  effort  was  required  for  planning  and 
administering  the  verification  test  program.  Much  coordination 
between  the  program  office,  ustnej  command  field  activities, 
depot  and  DCAS,  and  the  contractor  was  required.  Base  and  depot 
repair  actions  were  monitored  very  closely  to  assure  that  the 
test  plan  was  being  followed.  Measured  parameters  were  cal¬ 
culated  on  a  periodic  basis  and  xnput  to  the  LCC  model  for 
prediction  of  award  or  penalty.  Periodic  meetings  were  held 
to  resolve  problems  occurring  during  testing. 

Recognizing  the  importance  of  this  area  a  test  director 
was  assigned  within  the  Program  Office  to  manage  the  veri¬ 
fication  test  on  a  daily  basis.  Test  directors  were  also 
.3;- signed  at  each  test  site  depot,  Defense  Contract  Adminis¬ 
tration  '.ctvice  vDCAS)  and  contractor's  facility  in  order  to 
fulifll  the  obi ijat ions  tequ  ied  by  the  contract  .  Close 
coordination  among  all  concerned  was  required  to  assure  that 
contract  and  test  plan  procedures  were  carried  out. 
RECOMMENDATION :  The  importance  of  clearly  defining  and  closely 

monitoring  the  verification  testing  cannot  be  over-emphasized. 
Since  the  test  results  may  require  a  substantial  price  adjust¬ 
ment,  the  validity  of  the  test  data  must  be  assured.  It  is 
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highly  recommended  that  for  future  LCC  applications  of  thi'-. 
type  that  a  government  test  director  within  the  program 
office  be  assigned.  Test  directors  at  each  activity  involved 
in  testing  must  also  be  assigned. 

b.  Failure  Definitions 

The  failure  definitions  were  clearly  outlined  in  the 
contract  in  the  form  of  specific  measured  values.  Those  vii]~ 
ues  were  published  in  the  base  level  technical  order  and  w  ■ 
used  in  failure  verification.  In  spite  of  this  there  v<r<:  a 
few  occurrences  in  which  the  radio  was  not  inoperative  but 
provided  false  information  to  the  operator  or  provided  a  con¬ 
dition  in  which  a  failure  would  occur  if  not  corrected.  An 
example  of  the  first  condition  was  a  disc  which  slipped  on 
the  shaft  providing  a  falso  frequency  indication.  The  second 
condition  was  a  loose  switch  which  also  indicated  the  wrong 
frequency  and  would  have  resulted  in  a  broken  or  shorted  wire 
if  not  repaired. 

RECOMMENDATION ;  Failures  shoald  be  further  defined  as  any 
condition  which  partially  or  completely  restricts  the  oper¬ 
ator's  use  of  the  equipment  and  requires  adjustment  or  replace¬ 
ment  of  components  to  restore  its  complete  capability.  Blown 
fuses,  burned  out  light  bulbs,  broken  knobs,  and  adjustments 
should  be  defined  if  they  are  to  be  included. 

c.  Environmental  Failures 

Some  failures  are  intermittent  and  cannot  easily  be 
verified  at  the  base  and  depot  level  as  they  occur  only  after 
a  specific  time,  as  a  result  of  specific  environmental  con¬ 
ditions  (temp.,  vibration,  etc.)  or  are  caused  by  externally 
induced  conditions. 

RECOMMENDATION ;  The  test  plan  should  allow  duplication  of 
conditions  as  closely  as  possible  to  allow  verification  of 
the  failure,  even  though  the  procedures  are  not  described  in 
the  applicable  TOs.  These  procedures  should  stay  within  good 
diagnostic  practices  and  represent  the  action  which  would  )e 
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taken  in  a  field  environment.  This  may  require  interchange 
of  LRUs  and  modules  application  of  externally  induced  vibra¬ 
tions  or  operation  of  equipment  for  extended  lengths  of  time. 

d.  Failure  Verification 

Some  failures  once  verified  in  flight,  at  base  or 
depot  level,  cannot  easily  be  duplicated  again. 

RECOMMENDATION ;  Once  a  failure  has  been  verified,  it  should 
be  counted  as  a  failure  and  not  be  returned  to  operational 
status  until  every  effort  is  used  to  isolate  the  failure. 

If  the  failure  cannot  be  duplicated,  the  unit  should  be 
returned  to  service.  If  the  same  symptoms  occur  within  a 
reasonable  period  of  time  (10-50  hrs)  no  additional  failure 
should  be  counted. 

e.  Non-Chargeable  Failures 

Some  maintenance  actions  and  failures  occur  as  a 
result  of  externally  induced  conditions,  such  as  voltage 
spikes,  physical  abuse,  water  damage,  etc.  It  is  not  always 
clear  who  is  responsible  for  repair  or  how  the  test  radio  is 
to  be  returned  to  operational  status. 

RECOMMENDATION ;  Externally  induced  failures  or  maintenance 
actions  are  government  responsibility.  Provisions  should  be 
included  in  the  contract  for  repair  of  this  type  of  failure. 
Contractor  and  government  representatives  should  witness 
acceptance  procedures  and  certify  that  the  equipment  meets 
the  minimum  performance  criteria. 

f.  Could  Not  Duplicate  (CND)  Failures 

There  were  a  few  failures  which  were  verified  at  the 
base  level  but  could  not  be  duplicatexJ  at  the  depot.  This 
may  have  been  due  to  differences  in  test  equipment,  T.O.  pro¬ 
cedures,  or  environmental  conditions.  Under  the  test  pro¬ 
cedures  the  modules  involved  were  returned  to  the  originating 
base  where  they  were  reverified  and  recycled  back  to  the 
depot.  It  was  quickly  recognized  that  under  real  world  con¬ 
ditions  they  would  have  been  put  in  serviceable  stock  and 
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sent  to  a  different  base  where  the  CND  a>jtion  would  not  be 
recognized.  As  a  result  this  irodule  could  circulate  in  the 
AF  supply  system  indefinitely. 

RECOMMENDATION !  A  tracking  system  has  been  set  up  at  depot 
level  whereby  the  serial  number  of  all  modules  involving  CND 
action  are  logged.  If  these  modules  are  returned  for  the 
same  failure,  further:  action  can  be  taken.  This  procedure 
should  be  implemented  in  other  programs  as  well. 

g.  Installation  Failures 

Sample  unit  failures  prior  to  installation.  rieveral 
units  exhibited  failures  prior  to  installation  into  test  air 
craft.  These  units  were  returned  to  the  factory  for  repair 
and  were  not  counted  as  LCCVT  failures.  The  sample  units 
were  selected  at  random  from  the  production  flow  and  were 
representative  of  all  production.  The  balance  of  production 
was  shipped  directly  for  field  use. 

RECOMMENDATION ;  AIL  failures  from  initial  delivery  through 
the  life  of  the  test  should  be  counted  as  failures.  The 
samples  are  representative  of  total  production. 

h.  T.O.  Procedure  Changes 

Every  failure  mode  cannot  be  identified  prior  to 
fielding  the  equipment.  As  a  result  base  and  depot  proced¬ 
ures  are  not  always  adequate  to  isolate  the  problem. 
RECOMMENDATION ;  When  TO  procedures  are  found  lacking  govern 
ment  and  contractor  engineer  should,  by  using  the  failed 
unit,  isolate  the  problem  and  develop  procedures  which  will 
detect  future  failures  of  the  same  type. 

i.  Accountabj.lity 

A  contract  line  item  was  not  established  for  units 
delivered  to  the  test  sites.  a  result  assets  belo'i  rui 

to  someone  other  than  test  aircraft  were  installed.  Account 
ing  for  assets  became  confusing  and  many  manhours  were 
expended  to  solve  the  problem. 
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RECOMMENDAT I ON ;  Contract  line  items  should  be  established 
for  test  samples  and  identified  to  satisfy  aircraft  install 
requirements . 

j.  Sample  Selection 

Thirty  test  samples  were  required  to  be  drawn  from 
the  first  five  months  of  production  and  an  additional  30 
from  the  next  seven  months  production.  Another  sample  of 
60  units  were  to  be  drawn  from  the  second  production  incre¬ 
ment  within  its  first  three  months  of  production.  Delays  in 
production  schedules  and  requested  acceleration  of  the  panel 
mount  radios  being  produced  concurrent  with  first  production 
increment  remote  radios.  This  caused  some  conflict  because 
the  anticipated  one  year  of  reliability  growth  had  not  been 
achieved  prior  to  production  of  second  increment  panel  mount 
radios . 

RECOMMENDATION ;  Samples  should  be  selected  from  a  first  and 
second  term  of  production  coupled  with  a  number  of  units  pro¬ 
duced  rather  than  from  production  increments  This  method  of 
selection  would  adjust  for  slippage  in  delivery  schedules  and 
would  allow  for  acceleration  of  reeded  configurations. 

k.  Life  Cycle  Cost  Model 

The  Life  Cycle  Cost  ILCC)  model  should  be  simplified 
as  mucn  a  possible. 

RECOMMENDATION ;  The  LCC  model  input  pareuneters  should  include 
costs  for  organizational,  intermediate,  and  depot  labor, 
material  repair  costs,  condemnation  percentage,  cost/condemna¬ 
tion,  initial  spares  costs  required  to  fill  pipeline  based  on 
failure  rate,  and  number  of  new  "P"  coded  items. 

l.  Test  Realism 

The  Verification  Test  was  designed  to  satisfy  contract 
requirements  and  therefore  did  not  portray  real  world  mainten¬ 
ance  and  logistics  practices  in  all  respects. 
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(1)  Test  cadre  were  trained  by  contractor  personnel 
for  the  test  therefore  were  more  qualified  than  the  averaie 
maintenance  technicians. 

(2)  Only  hands-on  time  was  measured  therefore 
maintenance  times  would  have  to  be  increased  by  a  factor  of 
at  least  four.  A  k  factor  should  be  used  for  : et-up  ami 
repair  times. 

(3)  Radios  and  modules  were  not  drawn  from  AF  stock 
to  replace  LCC  radios,  LRUs,  or  SRUs  which  failed. 

(4)  Radios  were  kept  intact  throuqhout  the  t'  sl 
eliminating  the  normal  replacement  of  SRUs  upon  f.'ilure. 

(5)  The  sample  size  was  small,  therefore,  the  depot 
technicians  only  worKed  on  the  same  problem  once  or  twice. 
RECOMMENDATION !  Test  conditions  should  be  as  realistic  as 
possible  to  reflect  real  world  conditions.  The  supply  system 
should  be  involved  in  the  test,  however,  special  shipping 
would  be  required  to  prevent  delaying  repair  actions  and 
further  testing  of  failed  units. 

2.  Test  Site  Recommendations 

a.  The  base  test  director  should: 

(1)  Insure  all  personnel  who  will  come  into  contact 
with  the  system  being  evaluated  are  aware  of  the  program  and 
its  requirements.  Some  methods  described  herein  were  imple¬ 
mented  and  others  should  have  been. 


(a)  Publish  a  Maintenance  Operating  Instruction 


(MOD  . 

(b)  Brief  aircrews  -  closed  circuit  TV  which 
can  be  called  up  whenever  needed  serves  this  purpose  well. 

(c)  Provide  a  placard  which  can  be  inserted  in 
the  aircraft  AF  Form  781  with  instructions  on  actions  '  he 
taken  if  an  I.CC  failure  is  experienced.  (Required  if  nainte- 
nance  is  restricted  to  be  performed  by  specially  designated 
individuals . ) 


(d)  Label  installed  LCC  samples  with  a  noti¬ 
fication  referring  maintenance  personnel  to  the  781  instruc¬ 
tion  placard;  maintenance  personnel,  when  dispatched  to  work 
on  an  aircraft,  may  flip  directly  to  the  AF  Form  781A  section 
and  not  notice  the  placard  inserted  in  front  of  the  binder. 

(e)  If  aircraft  are  deployed  for  operations  to 
be  conducted  at  a  known  base,  notify  activities  at  that  base 
of  the  test  being  conducted.  Also,  make  deploying  support 
personnel  from  home  station  aware  that  their  aircraft  will  be 
equipped  with  LCC  systems. 

(1)  Maintain  a  record. 

(a)  Maintain  an  accurate  record,  a  source  docu¬ 


ment,  which: 

Will  provide  data  for  reports  required 

by  the  LCCVT. 

2.  Can  be  referred  to  whenever  questions 
are  surfaced  in  the  future. 

(b)  Review  data  that  will  be  required  in  the 
various  reports  and  develop  a  worksheet.  Example:  In  the 
AN/ARC-164  LCCVT,  a  monthly  and  an  annual  report  were  main¬ 
tained.  Data  contained  in  both  had  to  agree  at  the  end  of 
the  year.  The  reports  were: 

1.  Monthly  Maintenance  Summary  which 

required : 

a.  As-of-date  -  the  last  day  of  the 

•..ont.h. 

b.  Radio  set  serial  number. 

c.  Aircraft  serial  number  in  which 

set  was  installed. 


d. 

(aircraft  flying  time) . 


e. 

elapsed  time  indicator) . 


was  removed . 


f . 


Flying  time  accrued  on  each  set 
Radio  set  operating  time  (from 
Aircraft  (airframe)  time  when  set 
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when  set  was  removed. 


Elapsed  time  indicator  reading 

h.  Total  flying  time  accrued  between 
installation  and  removal . 

i.  Total  operating  time  between  instal¬ 
lation  and  removal. 

(c)  From  the  requirements  established  in  the 
reports,  a  monthly  worksheet  such  as  the  one  depicted  in 
1  can  be  developed. 

b.  Technical  Orders. 

Strict  adherence  to  troubleshooting  by  use  of  logic 
diagrams  did  not  always  work  because: 

(1)  Every  possible  situation  encountered  was  not 
covered.  For  many  reported  and  verified  discrepancies,  the 
selection  of  the  most  nearly  descriptive  condition  did  not 
always  lead  to  the  proper  corrective  action. 

(2)  For  some  reported  discrepancies  there  was  no 
course  of  action  to  follow  in  the  TO.  Example:  "UHF  receiver 
fails  when  afterburner  is  turned  on."  The  only  method  of 
troubleshooting  this  condition  would  be  to  employ  preliminary 
procedures  which  have  been  in  use  since  electronics  first 
appeared  on  the  scene,  -  try  to  induce  the  suspected  condi¬ 
tion,  subject  the  LRU  to  vibration,  increase  or  decrease 
temperature,  disassemble  and  perform  a  thorough  visual  inspec¬ 
tion,  try  to  isolate  the  problem  -o  a  subassembly.  These 
actions  are  not  included  in  the  TO  and  are  usually  left  to 
the  ingenuity  of  the:  troubleshooter.  Some  allowances  should 
be  made  for  these  atypical  rral f unctions . 

c.  LCCVT  veraus  AFM  66-1  Data  Reporting  -  A  valid  c'ompar - 
ison  cannot  be  made. 

(1)  For  manhour  accounting,  LCCVT  job  du*'a^ion 
included  only  actual  time  to  verify  and  accomplish  the  work 
for  repair  actions.  It  did  not  include  time  to  assemble  tools 
and  AGE,  travel  time  to  the  job  site,  and  whatever  other 
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actions  might  be  required  for  job  completion.  In  addition, 
only  manhours  to  maintain  the  AN/ARC-164  LRUs  were  reported 
under  the  LCCVT.  Antenna  system  and  aircraft  wiring  man¬ 
hours  were  not  reported,  but  they  are  reported  against  UHF 
system  maintenance  under  AFM  66-1  procedures. 

(2)  Could  not  duplicate  fCND)  discrepancies  may 
require  more  than  one  corrective  action  before  the  system  is 
made  serviceable  again.  Under  AFM  66-1  maintenance  data 
collection  procedures,  each  time  the  malfunction  is  reported 
and  a  corrective  action  accomplished.  it  is  documented  as  a 
failure  and  a  fix.  Under  LCC'/T,  the  first  time  a  discrepancy 
was  reported  in  a  system  it  was  tracked  and  additional  fixes 
required  to  make  the  system  serviceable  were  reported  as  one 
failure. 

d.  Other  Experiences 

(1)  On  a  number  of  occasions  malfunctions  were 
reported,  verified  in  the  aircraft,  duplicated  on  the  mockup, 
and  the  unserviceable  subassembly  forwarded  for  depot  mainte¬ 
nance,  only  to  have  the  discrepancy,  whatever  the  cause, 
correct  itself  and  never  again  appear.  Some  of  these  dis¬ 
crepancies  did  reappear  after  reinstallation  in  aircraft  and 
were  never  duplicated  on  the  mockup  or  at  the  depot.  To  min¬ 
imize  the  number  of  such  occurrences  which  may  have  been 
caused  by  poor  mating  of  electrical  connectors,  LRUs  should 
be  reassembled  and  again  functionally  checked  on  the  mockup 
before  sending  the  subassembly  away  for  depot  maintenance. 

(2j  Conditions  peculiar  to  certain  aircraft  are 
encountered  which  may  ."subject  uhe  system  components  to  exces¬ 
sive  heat,  water  seepage,  etc.  In  the  F-IOOD/F  water  found 
its  way  to  the  receiver  transmitter  (RT)  during  periods  of 
heavy  rain,  causing  the  main  receiver  to  become  inoperative. 
Removing  the  RT  and  allowing  it  to  dry  out  for  a  day  or  two 
always  restored  the  unit  to  operational  condition. 
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3.  Miscellaneous  Recommendations 

a.  Potential  problems  exist  in  tests  due  to  differences 
in  objectives  of  participants.  The  contractor  has  money  and 
"company  home"  on  the  line  in  test;  the  USAF  buying  office 
has  contract  administration,  schedule,  and  "SPO  name"  on  line; 
AFLC  is  interested  in  O&M  costs;  operating  commands  are  inter¬ 
ested  in  performance  and  maintainability.  These  differences 
in  objectives  must  be  recognized  in  order  to  properly  control 
the  test  program.  Individual  parties  (contractor,  depot,  i 
operational  command)  may  deviate  from  the  test  plan  or  rules 
when  they  conflict  with  their-  objectives. 

b.  The  high  reliability  and  maintenance  concept  of  the 
radio  results  in  little  repair  work  or  hands-on-time  for 
intermediate  shop  level.  As  a  result,  it  becomes  difficult 
for  intermediate  shop  maintenance  personnel  to  maintain  their 
proficiency.  Field  training  dtJtachments  (FTD)  training  now 
employed  is  not  adequate.  Individual  unit  supervisors  nee<l 
to  give  special  attention  to  training  of  personnel. 

c.  Samples  should  be  installed  in  aircraft  which  properly 
reflect  the  "Real  AF"  fleet  -  type  and  ratio  of  types.  C-130 
experience  may  have  inappropriately  shifted  the  entire  data 
base  within  the  LCCIT.  Accurate  past  data  and  projected  data 
from  AFLC  and  operating  commands  should  be  obtained  prior  to 
contract  award  to  insure  that  test  a/c  types  and  the  ratio  of 
types  are  representative  of  entire  AF  fleet. 

d.  Pilot  briefings  should  include  differences  from  older 
radio  sets. 

(1)  With  squelch  properly  adjusted  there  is  no  back¬ 
ground  static  and  squelch  switch  should  be  left  in  tlie  on 
position. 

(2)  Frequency  change  is  instantaneous  and  channeliza¬ 
tion  sounds  will  not  be  present. 

(3)  Wide  band  should  be  selected  rather  than  narrow 
band,  and  preset  frequencies  can  be  changed  in  flight  if 
desired . 
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(4)  When  experiencing  problems  during  cross- 
countries,  notify  maintenance  personnel  (jf  special  status  of 
radio . 

e.  A  contractor  representative  does  not  need  to  be  sta¬ 
tioned  at  the  test  site  but  should  be  on  call  to  arrive  within 
24  to  48  hours  after  being  notified  of  a  failure. 

f.  TCTO  modifications  should  not  be  cojiducted  concur¬ 
rently  with  the  LCCVT.  Modified  aircraft  are  not  always 
available  at  the  time  a  sample  is  ready  for  installation. 
Therefore,  the  test  may  be  extended  and  datti  collected  may 
not  be  representative. 

g.  Concerning  production-type  ECPs,  configuration  con¬ 
trol  was  extensive.  There  was  an  involved  long  ECP  prepara¬ 
tion  and  approval  process  on  both  contractor  and  AF  side. 

The  contractor  contends  that  such  items  could  be  handled  via 
Class  II  ECPs  and  quarterly  updates  to  TOs  versus  formal 
Class  I  ECP  procedures.  The  contractor  based  his  contention 
on  the  "fact"  that  such  production  changes  impact  only  depot 
level.  He  suggested  having  only  Warner-Robins  Air  Logistics 
Center  (WR-ALC)  review  such  Class  II  changes  to  insure  depot's 
interest  preserved. 

h.  Engineering  bulletins  published  by  Magnavox  helped 

to  alert  bases  to  problems  and  peculiarities  with  the  AN/ARC- 
164.  They  have  benefited  field  maintenance  and  training  of 
Avionics  Maintenance  Squadron  (AJ4S)  personnel. 

i .  On  early  radios  the  preset  channel  indicator  disc 
would  slip  out  of  position.  This  can  be  corrected  while 
installed,  by  repositioning  with  a  pencil  eraser. 

j.  A  design  change  has  been  made  to  the  flex  harness 

by  filling  in  a  hole  thus  eliminating  the  temptation  to  pull 
the  connector  with  a  screwdriver.  This  procedure  wears  on 
the  flex  cable  and  starts  it  to  tear. 
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k.  Other  design  changes: 

(1)  Improved  wiring  practice  was  implemented  to 
reduce  breakage. 

(2)  Switches  were  more  securely  anchored  to  the 
panel  to  prevent  rocking.  Slotted  holes  were  made  smaller. 

(3)  Preset  gear  train  was  improved. 

l.  A  guard  frequency  check  was  added  to  the  minimum 
performance  check  to  detect  a  loss  of  guard  frequency  in 
memory . 

4.  Other  Benefits 

a.  LCCVT  provided  an  excellent  atmosphere  for  the  con¬ 
tractor,  Air  Force  Systems  Command  (AFSC)  buying  office. 

Air  Force  Logistics  Command  (AFLC)  depot,  UCAS  and  AF  oper¬ 
ating  commands  to  share  experiences,  investigate  problems, 
propose  and  implement  solutions,  and  crosstalk.  Specifically, 
technical  data  was  thoroughly  reviewed  and  verified  in  a 
field  environment  and  updated  as  required,  based  not  only  on 
ECPs  but  also  on  user  comments. 

b.  While  test  completion  criteria  resulted  in  a  lengthy 
test,  test  length  benefited  the  AF  by  continued  contractor/AF 
interface  which  reacted  more  quickly  to  problems  than  an 
environment  without  the  LCCVT. 

c.  Volume  of  program  delivery  allowed  us  to  accelerate 
sizability  of  problems  and  visibility  of  correction  to  prob¬ 
lems.  It  also  enhanced  reliability,  quality,  and  maintain¬ 
ability  of  hardware  (related  to  MX/AF  interface  benefits) . 

d.  The  LCC  provisions  of  the  contract  motivated  the  cc^n- 
tractor  to  modify  his  normal  business  practices  -  not  only 
for  this  program  but  also  for  others.  Examples  of  such 
practices  include: 

(1)  Test,  Analyze,  and  Fix  (TAAF)  test  used  to 
insure  hardware  was  ready  for  field  testing  prior  to  produc¬ 
tion  deliveries  and  start  of  LCCVT. 


(2)  Temperature  cycling  cf  subassemblies  used  to 
catch  problems  in  earlier  stages  of  production  of  linits; 
succeeded  in  identification  and  repair  of  units  at  less 
cost  than  waiting  until  Production  Reliability  Verifica¬ 
tion  Test  (PRVT)  or  Burn-In. 

(3)  Extensive  programs  to  interface  with  parts 
suppliers  and  to  screen  parts  received  from  suppliers. 

e.  Increased  reliability  increases  flight  safety.  Loss 
of  communications  is  a  hazard  to  other  aircraft  in  the  area 
and  other  traffic  has  to  be  reroated  to  provide  a  clear  air¬ 
space. 

f.  Direct  cost  savings  were  realized  through: 

(1)  Reduced  repair  time. 

(2)  Reduced  spare  requirements. 

(3)  Fewer  maintenance  personnel  required. 

(4)  Sending  SRUs  instead  of  LRUs  to  depot  (reducing 
dollar  value  of  pipeline  spares  and  shipping  costs) . 

(5)  Reduced  paperwork. 

g.  Other  indirect  cost  and  availability  benefits  were 
realized  such  as: 

(1)  Increased  radio  reliability  has  resulted  in 
reduced  aborts  thus  resulting  in  fuel  and  maintenance  (pre¬ 
flight  postflight,  etc.)  savings.  For  example,  the  T-37s  at 
Randolph  have  experienced  one  abort,  due  to  radio  failure, 
where  eight  per  month  were  experienced  with  the  AN/ARC-34. 
Maiiit enance  personnel  can  be  cross-utilized  in  other  areas. 

(2>  T-38  aircraft  no  longer  require  an  auxiliary 

power  unit  for  preflight  since  it  is  not  required  by  the  AN/ 
ARC-164.  Can  use  radio  prior  to  starting  engines. 

(3)  Savings  due  to  size  and  weight  reduction  frees 
space  for  other  equipment. 
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